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INTRODUCTION 


This  Specialty  Appendix  describes  the  results  of  a  portion  of  the  Survey 
Scope  Study  on  Wastewater  Management  Alternatives  for  the  Cleveland-Akron, 
Three  Rivers  Watershed  Area.  This  portion  contained  herein  is  related  to 
the  water-based  treatment  of  municipal  wastewater  and  stormwater.  The  indus¬ 
trial  waste  treatment,  land-based  treatment,  and  plan  formulation  was  carried 
out  by  others  and  are  the  subjects  of  other  specialty  appendices.  The 
Specialty  Appendices  are  being  combined  to  form  the  background  for  the  Survey 
Scope  Study  Report. 

The  Specialty  Appendix  consists  of  a  Summary  Report  and  Three  Technical 
Appendices.  The  Technical  Appendices  contain  the  details  of  the  work  and 
rational  behind  the  selection  of  the  basis  of  design  and  cost.  The  Technical 
Appendices  are  arranged  in  a  format  to  conform  to  the  three  contract  phases . 
The  Summary  Report  conforms  to  the  guidance  provided  in  the  Wastewater  Manage¬ 
ment  Program  Study  Procedure,  OCE,  May  1,  1972  and  is  as  follows: 

SUMARY  REPORT 

A.  Discussion  of  Technical  Goals 

B.  Design  Criteria 

C.  Methodology  of  Developing  Alternatives 

D.  Cost  Estimations  -  Methodology  and  Criteria 

E.  Alternatives 

F.  Final  Alternatives 

TECHNICAL  APPENDIX 

v  PHASE  I  -  Municipal  Wastewater  and  Stormwater  Runoff 

✓  PHASE  II  -  Systems  Design  and  Estimate  of  Cost 

y  PHASE  III  -  Time  Phasing  of  Selected  Alternatives 


DISCUSSION  OF  TECHNICAL  GOALS 


The  objective  of  water  quality  goals  is  to  establish  a  target  for  design 
of  treatment  processes  for  municipal  wastewater,  combined  overflow  and  storm¬ 
water  runoff.  The  level  of  treatment,  with  a  higher  level  indicating  greater 
degree  of  treatment,  determines  the  water  quality  of  both  the  effluent  and 
the  resulting  quality  of  the  receiving  water.  As  the  level  of  treatment 
increases,  so  does  the  cost.  The  treatment  cost  and  resulting  water  quality 
benefit  should  be  optimized  to  produce  a  program  with  the  most  favorable  cost 
effectiveness. 

In  this  study,  two  levels  were  established  -  Level  1  to  reflect  the  pro¬ 
posed  State  Standards  (as  of  June,  1972)  and  a  higher  level.  Level  2,  referred 
to  as  the  O.C.E.  goal.  The  O.C.E.  goal  used  for  this  study  was  established 
by  the  letter  of  June  19,  1972  from  the  Buffalo  District  to  O.C.E.  It  was 
based  on  the  draft  goals  of  May,  1972  but  modified  to  reflect  current  tech¬ 
nological  limits.  In  their  report  of  August  31,  1972,  Environmental  Quality 
Systems,  Inc.  suggested  another  set  of  goals  which  are  shown  on  Tables  Al,  A2 
and  A3.  The  COD  concentration  of  the  August  goal  has  been  increased  from  5 
to  10  mg/1  to  reflect  the  more  usual  ratio  of  BOD-COD  in  a  highly  treated 
effluent.  The  process  scheme  developed  for  Level  2  will  satisfy  either  goal. 

All  of  these  are  shown  on  Tables  Al,  A2  and  A3  for  municipal  wastewater,  com¬ 
bined  overflow,  and  stormwater  runoff  respectively,  and  they  are  discussed 
in  more  detail  later.  The  two  levels  were  established  to  indicate  the  cost 
associated  with  higher  degrees  of  treatment  and  a  higher  degree  of  receiving 
water  quality.  Both  levels  are  higher  than  the  existing  levels  of  water  quality, 
and  both  levels  require  tertiary  treatment,  or  unit  processes  in  addition  to 
those  commonly  employed  to  treat  wastewater  or  stormwater.  Typical  treatment 
processes  that  would  be  utilized  to  meet  the  standards  are  discussed  with  the 
associated  level  or  goal. 
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1. 


LEVEL  1 


The  degree  of  treatment  under  this  condition  would  meet  the  State 
Standards  as  proposed  in  mid- 1972.  Since  those  standards  were  proposed 
there  has  been  a  modification  in  the  technique  of  applying  the  criteria 
which  in  turn  would  change  the  actual  limits.  However,  the  treatment 
processes  developed  will  produce  an  effluent  that  will  meet  the  modified 
criteria.  The  Level  1  goal  for  municipal  wastewater  is  shown  in  Table  Al. 

The  Level  1  goal  for  combined  overflow  and  stornwater  is  not  as  high 
as  for  municipal  wastewater  and  is  shown  also  on  Tables  A2  and  A3. 

Level  1  goals  for  municipal  wastewater,  combined  overflow  and  storm¬ 
water  can  be  met  with  today's  technology.  The  effects  of  the  degree  of 
treatment  on  receiving  water  quality  should  be  closely  monitored  to  determine 
the  impact  and  need  for  further  treatment. 

1.1  MUNICIPAL  TREATMENT  PROCESS  AND  EFFECTIVENESS 

Two  systems  were  considered  for  treating  municipal  waste  -  a  biological 
and  a  physical-chemical.  The  biological  system  incorporates  specific 
physical  and  biological  treatment  techniques,  and  is  the  system  most  likely 
to  be  applied  to  this  area  in  the  near  future.  Of  the  population  receiving 
secondary  treatment,  (about  77  percent  of  the  total),  about  93  percent  is 
provided  by  the  activated  sludge  process  or  a  modification  thereof.  Con¬ 
sequently,  the  activated  sludge  process  with  an  aeration  contact  time  of 
5-6  hours  is  assumed  as  the  one  that  must  be  upgraded  to  meet  various  waste- 
water  management  goals  listed  in  Table  Al.  More  details  can  be  found  in 
Technical  Appendix  -  Phase  II  report.  Part  A-l. 

1.2  BIOLOGICAL  SYSTEM  -  LEVEL  1 

The  basic  biological  system  adopted  for  this  study  consists  of  screening, 
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MUNICIPAL  WASTEWATER  CHARACTERISTICS  AND  GOALS 


'N/A  indicates  no  goal  establis 


TABLE  A3 


grit  removal,  primary  settling,  secondary  settling,  aeration,  and  disinfection; 
with  anaerobic  sludge  digestion  followed  by  vacuum  filtration  and  incineration 
or  landfill.  To  meet  Level  1,  biological  nitrification,  phosphorus  removal 
(using  metal  salts),  additional  solids  removal  by  polymer  addition  and  m-depth 
filtration,  and  post-aeration  are  the  unit  processes  added.  Solids  handling 
is  modified,  with  the  major  modification  being  the  addition  of  sludge  thicken¬ 
ing  and  heat  conditioning.  Priority  is  placed  on  disposing  of  the  sludge  on 
strip  mined  areas. 

1.3  PHYSICAL- CHEMICAL  SYSTEM  -  LEVEL  1 

The  physical-chemical  system  adopted  for  this  study  consists  of  screening, 
grit  removal,  a  flocculator-clarifier  with  lime  and  polymer  addition  for 
phosphorous  and  suspended  solids  removal,  recarbonation  to  control  pH  and 
prevent  encrustation  of  the  carbon  adsorption  system,  a  filtration  system  for 
removal  of  fine  solids,  the  carbon  adsorption  system  itself,  and  disinfection. 

A  regeneration  system  is  provided  for  the  carbon,  and  a  recalcination  system 
is  provided  for  the  sludge  resulting  from  the  flocculator-clarifier.  Waste 
ash  is  landfilled.  To  this  basic  system  additional  phosphorus  and  BODs 
removal  must  be  provided  as  well  as  ammonia  nitrogen  removal  to  meet  Level  1 
criteria.  To  this  end,  a  second  stage  flocculator-clarifier  has  been  incor¬ 
porated-  Additional  phosphorus  removal  and  additional  carbon  adsorption 
are  added  to  reduce  the  refractory  organics.  Breakpoint  chlorination  is  used 
for  ammonia  nitrogen  removal  in  lieu  of  clinoptilolite  because  the  questions 
of  resin  detrition,  recovery  and  reuse,  and  ultimate  disposal  of  ammonia 
concentrate  would  remain.  Post  aeration  would  be  added.  The  chlorine  contact 
tank  would  become  a  reactor  for  the  breakpoint  chlorination  process. 

1.4  COMBINED  OVERFLOW  TREATMENT  PROCESSES  AND  EFFECTIVENESS  -  LEVEL  1 

There  are  large  areas  in  Cleveland  and  Akron  that  are  served  by  combined 
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sewer  systems.  During  periods  of  dry  weather,  the  municipal  waste  is  conveyed 
to  the  plant  for  treatment,  but  during  periods  of  rainfall,  some  of  the  storm¬ 
water  runoff  mixes  with  the  municipal  wastewater  and  is  diverted  away  from 
the  plant  and  is  discharged  directly  to  receiving  waters  without  treatment 

Table  A2  indicates  the  quality  of  overflow  considered  in  the  design  of 
the  process,  and  the  process  effectiveness.  Details  can  be  found  in  the 
Technical  Appendix,  Phase  I  and  Phase  II,  Part  B  on  the  quality  and  quantity 
of  combined  overflow. 

Since  stormwater  runoff  and  combined  overflows  are  intermittent,  have 
high  peak  flows,  and  have  a  widely  varying  quality,  a  feasible  treatment 
process  requires  storage  basins  which  absorb  the  peak  rates,  decrease  the 
required  size  of  the  treatment  units,  and  standardize  the  quality.  The 
storage  and  treatment  facilities  are  designed  to  treat  the  one  year  stormwater 
runoff  resulting  from  a  1  year,  6  hour  duration  rainfall.  In  a  combined 
system  the  storage  basins  will  be  constructed  of  concrete  with  sludge  col¬ 
lectors.  The  sludge  will  be  piped  to  the  closest  wastewater  treatment  plant 
for  ultimate  disposal. 

Flows  in  excess  of  the  one-year  storm  would  receive  screening,  settling 
and  disinfection  prior  to  discharge. 

The  volume  in  the  storage  basin  is  dependent  upon  the  treatment  scheme. 

In  the  scheme  where  treatment  is  provided  at  the  storage  site,  the  storage 
cost  and  treatment  cost  were  optimized  for  a  generalized  case  which  indicated 
the  treatment  units  should  be  capable  of  treating  about  30%  of  the  peak  flow. 
The  remainder  of  the  inflow  would  be  stored  and  treated  at  the  maximum  rate 
until  the  basin  is  empty.  In  the  alternate  scheme,  combined  overflow  is 
stored  in  a  concrete  basin  designed  to  hold  the  entire  runoff  volume  of  the 
1  year,  6  hour  duration  storm  with  a  pump  out  rate  sized  to  empty  the  basin 
in  three  days.  The  polluted  overflow  from  storage  is  discharged  into  the 
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closest  interceptor  sewer  and  conveyed  to  a  municipal  wastewater  treatment  plant 
for  treatment.  Sludge  is  also  pumped  to  the  wastewater  treatment  plant. 

The  treatment  provided  in  the  latter  scheme  has  the  same  effectiveness 
as  that  provided  for  the  municipal  waste.  In  the  former  scheme  where  the  treat¬ 
ment  facilities  are  at  the  storage  site,  the  unit  processes  consist  of  coarse 
screening,  storage  and  sedimentation,  microstraining,  and  disinfection  by 
ozonation.  This  particular  scheme  has  been  adopted  because  it  can  respond 
quickly  to  a  start  up  condition,  or  to  changes  in  flow,  and  further,  capital 
cost  items  are  minimized  in  favor  of  higher  flow  dependent  operating  cost  items. 

1.5  STORMWATER  RUNOFF  TREATMENT  PROCESSES  AND  EFFECTIVENESS  -  LEVEL  1 

Stormwater  runoff  contains  a  pollution  load  that  results  from  natural 
sources  as  well  as  those  from  man's  use  of  the  land.  The  quality  and  quantity 
of  the  load  is  influenced  by  the  type  of  land  use,  density  of  population,  type 
of  sewer  system,  hydrology,  and  several  other  factors.  Table  A3  summarizes 
the  stormwater  quality  as  it  is  presented  in  the  Technical  Appendix,  Phase  I, 
Part  B-6. 

As  with  combined  overflows,  stormwater  flows  are  intermittent,  have  high 
peaks,  and  vary  widely  in  quality.  Similarly,  the  treatment  processes  follow 
the  same  techniques.  Storage  and  treatment  are  designed  to  treat  the  one 
year,  6  hour  duration  storm  flow  in  areas  where  storage  and  treatment  are  com¬ 
bined  at  one  location.  The  treatment  scheme  is  designed  specifically  for 
stornwater.  Storage  may  be  in  earth  or  concrete  basins  depending  upon  avail¬ 
able  land.  In  areas  where  the  storm  sewers  are  known  to  be  heavily  cross- 
connected  with  the  sanitary  system  or  in  densely  developed  urban  areas,  pre¬ 
ference  was  given  to  concrete  basins.  For  these  basins,  storage  and  treatment 
was  optimized  as  it  was  for  the  combined  overflow  treatment.  When  the  storm¬ 
water  is  treated  on  site  in  concrete  basins,  all  of  the  sludge  is  collected 


and  transported  to  the  closest  wastewater  plant.  When  earth  basins  were  used, 
the  storage -sediment at ion  basin  sludges  were  assumed  to  be  removed  periodically 
and  taken  to  landfill. 


In  areas  where  the  storage  can  be  developed  close  to  a  treatment  plant 
and  the  plant  is  used  for  treating  the  storm  water,  the  storage  volume  pro¬ 
vided  is  equivalent  to  20  percent  of  the  total  annual  runoff,  which  coinciden¬ 
tally  is  about  equal  to  the  100  year  storm  runoff.  A  30-day  pun?)  out  rate 
was  used.  This  is  discussed  in  the  Technical  Appendix,  Phase  II,  Part  B-2. 

Stormwater  treatment  to  achieve  the  Level  1  goals  consists  of  pretreat¬ 
ment,  storage  and  sedimentation  followed  by  microstraining  and  disinfection. 
These  plants  would  be  highly  automated  to  respond  rapidly  to  changes  in  flow. 

2.  LEVEL  2 

Level  2  is  based  upon  the  national  goal  identified  in  the  Federal  Water 
Pollution  Control  Act  Amendments  of  1972,  ". . . .  that  the  discharge  of  pollu¬ 
tants  into  the  navigable  waters  be  eliminated  by  1985."  The  Office  of  the 
Chief  of  Engineers,  Department  of  the  Army  (O.C.E.)  established  technical 
goals  for  this  study  commensurate  with  that  national  goal,  i.e.,  (1)  prevent 
the  continued  degradation  of  our  water  resources  by  waterboume  wastes  and 
(2)  to  provide  for  the  efficient  reuse  of  treated  or  renovated  wastewater 
and  by-products . 

The  technical  goals  were  translated  into  effluent  criteria  by  O.C.E. , 
consisting  of  the  most  stringent  constituent  levels  from  among  those  required 
for  public  water  supply,  irrigation  water,  livestock  water,  and  aquatic 
habitat.  Those  criteria  are  referred  to  as  the  O.C.E.  Goals.  The  O.C.E. 

Goals  should  not  be  interpreted  as  effluent  standards  established  by  the 

I 

r  Federal  Government,  but  rather  the  translation  by  the  Corps  of  Engineers  of 

I 


the  stated  national  objective  into  a  set  of  consistent  guidelines  for  all 
similar  wastewater  management  studies  throughout  the  nation. 


The  Level  2  criteria  was  applied  to  both  municipal  wastewater  and  storm¬ 
water  so  that  both  processes  would  produce  an  equal  effluent. 

Municipal,  combined  sewer  overflow  and  stornwater  treatment  processes 
and  their  effectiveness  will  be  discussed  in  this  section. 

2.1  MUNICIPAL  TREATMENT  PROCESS  AND  EFFECTIVENESS 

As  with  Level  1,  two  systems,  a  biological  and  a  physical-chemical  process, 
were  considered. 

2.2  BIOLOGICAL  SYSTEM  -  LEVEL  2 

The  biological  system  for  Level  2  goals  consists  of  additional  unit  pro¬ 
cesses  added  to  the  Level  1  scheme.  The  goals  and  effectiveness  values  are 
shown  on  Table  Al. 

To  meet  the  Level  2  goals,  biological  denitrification,  additional  phos¬ 
phorous  removal,  and  carbon  adsorption  for  refractory  organics  are  unit 
processes  added  to  the  Level  1  system.  The  solids  handling  remains  the  same, 
again  with  emphasis  placed  on  disposal  on  strip  mined  areas. 

2.3  PHYSICAL-CHEMICAL  SYSTEM  -  LEVEL  2 

The  physical-chemical  system  for  Level  2  goals  consists  of  an  additional 
unit  process  attached  to  Level  1.  The  goals  are  shown  on  Table  Al. 

To  meet  the  Level  2  goals,  ozonation  is  added  to  reduce  the  refractory 
organics  and  further  polish  the  effluent.  The  post  aeration  facilities 
would  be  modified  for  the  ozonation  systems  facilities. 

2.4  COMBINED  OVERFLOW  TREATMENT  PROCESSES  AND  EFFECTIVENESS  -  LEVEL  2 

To  meet  the  Level  2  goals  for  combined  overflow  requires  unit  processes 
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similar  to  the  municipal  treatment  processes.  As  with  the  Level  1  program, 
two  situations  exist  -  one  with  storage  and  treatment  at  the  site;  and  two, 
storage  with  treatment  at  a  municipal  plant. 

The  hydraulic  capacity  of  the  treatment  facilities  and  storage  are  the 
same  as  with  the  Level  1  scheme.  The  treatment  facilities  are  modified  by 
adding  breakpoint  chlorination  for  nitrogen  removal  and  downflow  dual  media 
granular  activated  carbon-sand  filters  to  provide  further  soluble  organic 
removal.  A  rapid  mix  and  flocculation  facility  have  been  provided  prior  to 
the  storage  and  sedimentation  basin  to  increase  organics  and  phosphorous 
removal.  Ozonation  is  used  for  final  organic  polishing  prior  to  release  into 
the  receiving  body  of  water.  More  details  are  provided  in  the  Technical 
Appendix,  Phase  II,  Part  B-l. 

2.5  STORMWATER  RUNOFF  TREATMENT  PROCESSES  AND  EFFECTIVENESS  -  LEVEL  2 

Treatment  of  separate  stormwater  to  meet  the  Level  1  goals  is  largely 
a  reduction  of  particulate  solids  and  disinfection.  However,  to  meet  the 
Level  2  goals,  these  reductions  must  be  increased;  soluble  organics  must  be 
reduced;  and  phosphorous  removal  must  be  included. 

The  pretreatment,  storage,  and  sedimentation  are  the  same  processes  as 
in  the  Level  1  scheme.  Powdered  activated  carbon  is  added  for  removal  of 
soluble  organics;  its  use  was  selected  to  minimize  the  granular  activated 
carbon  inventory  and  carbon  contact  time.  Alum  and  a  polymers  are  used  to 
increase  solids  removal  and  reduce  phosphorous.  Ozonation  is  provided  for 
disinfection  and  final  organic  polishing.  Additional  details  are  discussed 
in  Technical  Appendix,  Phase  II,  Part  B-l. 
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B.  DESIGN  CRITERIA 


Detail  design  criteria  is  presented  in  the  Phase  I  and  II  reports  of 
the  Technical  Appendices.  This  section  will  summarize  the  data  used  to 
formulate  the  alternatives. 

1.  BASIC  DATA 

During  the  Phase  I  portion  of  the  study,  the  basic  data  such  as  popu¬ 
lation,  flows,  land  use,  existing  facilities,  and  planned  programs  were 
gathered.  Much  of  this  data  had  been  gathered  during  the  feasibility  study 
and  only  required  updating.  Population  data  was  available  from  the  1970 
census  and  recent  projections  made  by  the  Battel le  Institute  for  the  North¬ 
east  Ohio  Water  Development  Plan.  Several  areas  were  adjusted  to  meet  the 
expectations  of  the  local  planners.  The  land  use  was  determined  by  dis¬ 
cussion  with  local  planning  agencies  and  conforms  closely  to  the  land  use 
used  for  the  Northeast  Ohio  Water  Development  Plan  Study.  This  projected 
land  use  concept  would  exist  in  1990  according  to  the  local  planners;  however, 
the  densities  would  be  on  the  lower  side  of  the  given  ranges.  The  land  use 
map  indicates  only  general  categories  and  ranges  of  population  density. 

2.  MUNICIPAL  WASTEWATER 

Collection  systems  that  are  existing  were  examined  for  ultimate  capacity 
and  adaptability  to  plan  variations.  Proposed  systems  were  designed  for  2020 
flows  with  150  gpcd  and  a  peaking  factor  of  2-4  depending  upon  the  popula¬ 
tion.  Industrial  waste  flows  were  added.  All  collection  system  components 
were  designed  for  the  ultimate  flow  or  2020.  Useful  lifes  of  the  various 
components  vary  from  20  to  50  years.  Part  A- 2  of  the  Phase  II  report 
discusses  loading  ratios,  useful  lifes,  and  detailed  design  criteria. 

Section  A  of  this  summary  report  refers  to  the  unit  process  details. 
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3.  STORMWATER  RUNOFF 


The  design  criteria  for  layout  and  the  engineering  features  for  the 
stormwater  collection  system  are  similar  to  the  collection  system  for  the 
municipal  waste.  Existing  systems  were  compared  to  the  design  storm  peak 
flows  and  for  their  adaptability  to  plan  variations.  The  pipes  were 
designed  for  the  1  year  -  6  hour  peak  flow  based  on  a  runoff  situation 
that  was  assumed  to  exist  in  2020.  Over  the  basin,  this  runoff  averages 
0.5  cfs  per  acre.  The  volume  of  runoff  was  taken  from  the  hydrograph.  As 
a  basin  average,  the  runoff  is  1.25  inches,  compared  to  the  3.6  inches 
of  rainfall  in  the  design  storm.  The  design  criteria  for  the  storage  and 
treatment  are  discussed  in  Section  A  of  this  summary  report  and  Technical 
Appendix,  Phase  II,  Part  B. 
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C.  METHODOLOGY  OF  DEVELOPING  ALTERNATIVES 

Alternatives  for  managing  the  municipal  wastewater  and  stormwater  runoff 
were  formulated  to  indicate  degrees  of  optimization  due  to  regionalism  and 
to  show  the  cost  of  higher  degrees  of  treatment.  As  discussed  in  Section  A, 
two  levels  of  treatment  were  selected  to  indicate  the  cost  of  higher  degrees 
of  treatment,  and  eight  of  the  twelve  alternatives  were  formulated  and  costed 
to  both  levels  for  this  purpose.  Table  Cl  lists  the  alternatives.  In 
developing  the  alternatives,  the  goals  of  Section  A  and  the  design  criteria 
of  Section  B  were  utilized.  In  this  section  municipal  wastewater  and  storm¬ 
water  runoff  are  discussed  separately. 

1.  MUNICIPAL  WASTEWATER 

The  twelve  alternatives  were  formulated  by  the  plan  formulation  contrac¬ 
tor.  The  plant  locations  were  provided  as  part  of  the  formulated  plan.  Using 
the  land  use  map  and  topographic  maps,  a  preliminary  interceptor  pattern 
was  laid  out  to  serve  the  sewerage  district  for  each  plant.  In  established 
areas,  the  existing  systems  were  reviewed  for  adequacy. 

If  a  plant  was  existing,  its  capabilities  were  reviewed,  and  modifications 
were  proposed  to  enlarge  and  increase  its  capabilities  to  meet  the  Level  1  or 
2  goals  as  necessary. 

For  the  initial  twelve  alternative  plans,  the  methodology  of  comparison 
was  to  design  and  estimate  cost  of  the  plant  capable  of  handling  the  2020 
flow  immediately  or  as  it  was  programmed  to  be  phased  into  the  plan.  This, 
of  course,  is  done  only  for  comparison,  and  it  actually  would  not  be  completed 
in  this  fashion. 

The  comparative  capital  cost  then  became  the  cost  of  constructing  the 
plant  with  a  design  flow  capability  of  2020  to  either  Level  1  or  Level  2 
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TABLE  Cl 


LIST  OF  ALTERNATIVES 


Plan  Level 


Brief  Description 


1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 
6 
7 

7 

8 
8 
9 

10 

11 

12 


1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

2 

2 

2 

2 


All  water  based  -  separate  storm 
water  treatment 

All  land  -  separate  storm  water 
treatment 

All  water  with  storm  water 
taken  to  municipal  plant 
All  land  with  storm  water 
taken  to  municipal  plant 
Combination  -  heavy  water 
Combination  -  heavy  water 
Combination  -  heavy  land 
Combination  -  heavy  land 
Combination  -  heavy  water 
Combination  -  heavy  water 
Combination  -  heavy  land 
Combination  -  heavy  land 
Combination  -  heavy  land  -  massive 
regionalization 

Similar  to  Plan  3.  All  municipal 
plants  -  advanced  biological 
Similar  to  Plan  3.  All  municipal 
plants  -  physical-chemical 
Similar  to  Plan  4.  All  secondary 
treatment  with  aerated  lagoons 
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depending  upon  the  plan.  The  present  worth  of  any  existing  structures  was 
included  in  determining  the  total  capital  cost.  If  new  interceptors  or 
pumping  stations  were  needed,  they  too  were  added  to  the  capital  cost.  All 
interceptors  and  pumping  stations  were  designed  for  the  2020  flow  conditions. 

The  unit  processes  used  to  meet  the  goal  depended  upon  the  plan  and  its 
level  of  treatment.  In  the  plans  where  the  wastewater  was  applied  to  land 
treatment,  the  prior  processes  included  primary  and  secondary  treatment  with 
disinfection.  In  those  plans  where  the  effluent  was  finally  discharged  into 
a  waterway,  then  tertiary  treatment,  disinfection  and  nutrient  removal  or 
reduction  was  considered.  The  unit  processes  used  are  described  in  detail 
in  the  Technical  Appendix,  Phase  II,  Part  A.  All  twelve  alternative  plans 
were  compared  using  the  same  methodology.  The  plan  formulation  methodology 
and  land  treatment  methodology  will  be  discussed  by  the  appropriate  contractor. 

In  the  Phase  III  portion  of  the  study,  three  of  the  twelve  alternative 
plans,  (1,  7,  and  8)  were  designated  for  further  investigation.  Slight 
modifications  were  made  to  these  plans,  and  they  are  referred  to  as  Plans 
A,  B  and  C  for  the  Phase  III  work.  The  three  plans  were  reviewed  by  the 
Corps  of  Engineers  prior  to  final  cost  phasing. 

The  cost  comparison  and  methodology  for  the  final  selected  plans  was  made 
in  more  detail.  Again,  if  plants  existed,  their  present  worth  was  considered. 
All  final  plants  were  increased  in  capabilities  by  a  reasonable  phasing 
program  to  2020  flow  conditions  adequate  for  Level  2  effectiveness.  Since 
the  majority  of  plants  are  secondary  activated  sludge,  it  was  necessary  to 
include  tertiary  units.  In  all  water  based  plant  schemes,  the  plant  capability 
was  increased  to  meet  Level  1  goals  prior  to  1983,  and  Level  2  goals  by  198S. 
The  first  modifications  between  1972  and  1983  would  be  a  Level  1  unit  process 
addition.  The  design  years  for  capacity  were  1990  and  2020.  The  second 


modification  would  be  between  1983-1985,  to  a  Level  2  standard.  All  enlarge¬ 
ments  after  1985  would  be  to  Level  2  standards.  This  is  discussed  in  more 
detail  in  the  Phase  III  report. 

Industrial  waste  flows  compatible  with  the  municipal  treatment  were 
added  to  the  municipal  wastes  for  treatment.  In  the  cases  of  non- compatible 
industrial  wastes,  pretreatment  would  be  accomplished  at  the  source  to  pro¬ 
vide  a  compatible  effluent.  Both  industrial  waste  flow  rates  and  pre¬ 
treatment  processes  were  developed  by  another  contractor. 

2.  STORMWATER 

The  twelve  alternative  plans  were  developed  using  treatment  goals  and 
processes  discussed  in  the  preceding  sections  of  this  appendix.  In  develop¬ 
ing  the  alternatives,  the  study  area  was  divided  into  storm  drainage  dis¬ 
tricts  based  on  topographic  considerations.  The  time  at  which  each  district 
would  be  developed  to  a  degree  that  storm  drains  could  be  installed  was 
estimated  and  a  preliminary  storm  drainage  pattern  was  established  for 
those  areas  not  now  served  by  storm  drains  or  combined  sewers. 

The  basin  data  for  each  drainage  district  was  gathered  and  a  generalized 
unit  hydrograph  was  applied  using  a  1  year  -  6  hour  duration  rainfall.  All 
of  the  background  data  for  the  watersheds  and  the  rationale  can  be  found  in 
the  Technical  Appendix,  Phase  I,  Part  B. 

With  the  flow  hydrograph  for  each  basin  established,  and  a  general  pat¬ 
tern  of  the  storm  drainage  either  existing  or  proposed,  as  the  case  may  be, 
the  collection  system  pipe  sizes  were  established,  and  an  area  was  selected 
for  the  treatment  site.  Depending  upon  the  area  and  plan  level,  the  method 
of  treatment  was  chosen,  and  costs  were  estimated.  Opportunities  for  considera¬ 
tion  of  drainage  districts  into  regional  systems  were  considered  and  optimized. 

In  selecting  the  method  of  treatment,  several  alternatives  were  estimated. 
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In  combined  sewer  areas,  the  selection  was  narrowed  somewhat,  as  only  concrete 
storage  basins  were  considered.  The  question  of  whether  to  treat  on-site  or 
to  pump  to  a  wastewater  treatment  plant  was  also  investigated.  Sludge  from 
the  combined  sewer  areas  was  taken  to  a  wastewater  treatment  plant  for  dis¬ 
posal,  in  all  cases. 

In  separate  sewered  areas,  the  stormwater  runoff  was  stored  in  earth 
basins  or  concrete  basins  depending  upon  available  land  and  local  conditions. 

In  the  drainage  districts  where  storm  drains  have  been  installed  and  the 
system  is  known  to  be  highly  interconnected  with  the  sanitary  sewers,  and  where 
space  is  at  a  premium  the  concrete  basin  was  used.  In  newer  suburbs,  earth 
basins  were  considered.  As  areas  develop  and  storm  drains  are  installed, 
earth  basins  would  be  incorporated  into  the  basic  subdivision  planning  process. 
Also  in  the  newer  areas,  the  volume  of  runoff  would  be  reduced  because  of 
imposed  zoning  constraints.  It  has  been  assumed  that  as  new  areas  develop 
legislation  will  require  some  degree  of  upstream  storage  and  that  planned 
unit  development  will  reduce  the  runoff.  The  storage-treatment  processes  are 
described  in  Section  A  of  this  report. 


D.  COST  ESTIMATION  METHODOLOGY  AND  CRITERIA 


Each  alternative  plan  is  composed  of  various  combinations  of 
treatment  units  to  achieve  the  designated  goals.  These  combinations, 
as  previously  described,  include  advanced  biological  treatment, 
physical-chemical  treatment,  and  land  treatment  of  municipal  wastewater; 
on-site  storage  and  treatment,  storage  and  treatment  at  the  municipal 
plant,  and  storage  plus  land  treatment  of  the  combined  sewer  overflow 
and  separate  stormwater  runoff.  It  is  the  purpose  of  this  section 
to  present  the  methodology  and  criteria  used  in  preparing  cost 
estimates  of  the  alternative  plans,  with  specific  attention  given  to 
the  various  treatment  techniques. 

As  previously  discussed,  this  specialty  appendix  deals  only  with 
water-based  treatment  and  stormwater  runoff  treatment.  All  costs 
associated  with  land  treatment  were  done  by  the  land  treatment  contractor 

1.  UNIT  COSTS 

The  treatment  schemes  proposed  are  combinations  of  various  treatment 
units  to  achieve  the  level  of  treatment  desired.  Capital  cost  curves 
and  operation  and  maintenance  cost  curves  were  developed  therefore 
for  each  of  these  treatment  units  (e.g.  carbon  adsorption,  microstrainers 
vacuum  filters,  gravity  sewers,  etc.).  These  curves  are  presented  in 
the  Technical  Appendix,  Phase  II  report  along  with  design  parameters 
and  cost  data  references.  These  unit  costs  were  developed  for  the 
treatment  units  of  the  municipal  wastewater  plant  as  well  as  the 
stormwater  water  treatment  plant.  An  ENR  construction  cost  index  of 
1740  was  used  to  relate  assumed  price  levels. 
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2. 


COMPOSITE  COSTS 


In  order  to  expedite  costing  of  the  alternative  plans,  composite 
cost  curves  were  developed  for  each  of  the  treatment  schemes.  The 
capital  cost  curves  and  operation  and  maintenance  costs  curves  of 
the  treatment  units  specified  in  a  particular  treatment  scheme  were 
used  in  the  development  of  the  composite  curves. 

2.1  MUNICIPAL  WASTEWATER 

There  were  five  wastewater  treatment  plant  variations  for  which 
composite  cost  curves  were  developed.  These  include: 

1.  Preliminary  treatment  plant 

2.  Conventional  activated  sludge  plant 

3.  Advanced  biological  plant  -  Level  1 

4.  Advanced  biological  plant  -  Level  2 

5.  Physical-chemical  plant  -  Level  2 

The  physical-chemical  plant  was  the  only  wastewater  treatment  composite 
curve  which  included  sludge  handling.  There  were  four  sludge  disposal 
variations  for  which  composite  curves  were  developed.  These  included: 

1.  Strip  mine  application 

2.  In-basin  agricultural  application 

3.  Incineration 

4.  Ash  disposal 

The  composite  cost  curves  discussed  above  are  presented  in  the 
Technical  Appendix,  Phase  II,  Part  A-4,  along  with  a  detailed  description 
of  design  parameters. 
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2.2  STORMWATER 


The  composite  cost  curves  developed  for  stormwater  treatment 
accounted  for  variations  in  type  of  stormwater  (combined  versus  separate) , 
type  of  storage  (earth  versus  concrete),  and  level  of  treatment.  The 
treatment  schemes  included: 

1.  Separate  stormwater  with  earth  basin  -  Level  1. 

2.  Separate  stormwater  and  combined  sewer  overflows  with 
concrete  basins  -  Level  1. 

3.  Separate  stormwater  with  earth  basin  -  Level  2. 

4.  Separate  stormwater  with  concrete  basin  -  Level  2. 

5.  Combined  sewer  overflows  with  concrete  basin  -  Level  2. 

These  composite  cost  curves  are  presented  in  the  Technical  Appendix, 
Phase  II,  Part  B-3,  along  with  a  detailed  description  of  design  parameters. 

3.  PHASE  II  COST  PROCEDURE 

Twelve  alternative  plans  were  formulated  in  the  Phase  II  portion 
of  this  Survey  Scope  Study.  These  plans  are  described  in  detail  by 
the  Plan  Formulation  contractor  in  his  report  and  will  not  be  duplicated 
here.  The  cost  estimation  of  these  plans  was  developed  to  provide  an 
economic  comparison  of  the  plans  to  each  other.  The  costs  associated 
with  these  plans  do  not  directly  reflect  the  actual  cost  and  were  not 
intended  to  do  so.  These  costs  were  used  to  provide  the  economic 
evaluation  of  the  12  plans  in  selecting  the  three  plans  to  be  further 
investigated  in  Phase  III. 

The  procedure  for  the  cost  estimation  includes  the  calculations 
of  the  following  items  for  each  of  the  major  segments  involved. 
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1.  Net  capital  cost  -  This  cost  is  based  on  the  2020  design 
flows  and  takes  into  account  the  present  worth  of  the 
existing  structures. 

2.  Annual  capital  -  This  cost  is  based  on  a  capital  recovery 
factor  multiplied  by  the  net  capital  cost.  The  capital 
recovery  factor  is  a  function  of  the  useful  life  of  the 
item  and  an  interest  rate  of  7%. 

3.  Operation  and  maintenance  -  This  cost  is  based  on  the  2020 
design  flow  of  the  particular  segment. 

4.  Annual  comparative  value  -  This  is  the  summation  of  the 
annual  capital  and  the  operation  and  maintenance. 

The  annual  comparative  value  was  used  as  the  basis  of  the  economic 
comparison.  Section  C  of  the  Phase  II  Technical  Appendix  presents  a 
detailed  breakdown  of  these  costs  for  each  plan  by  the  following 
category:  wastewater- liquid  phase,  wastewater-solid  phase, 
stormwater- liquid  phase,  and  stormwater-solid  phase. 

Section  E  of  this  report  summarizes  the  costs  for  Plans  1  through 
12  as  developed  for  the  wastewater  and  stormwater  portion  of  the  cost 
estimation.  It  should  be  noted  that  the  cost  summaries  as  presented 
here  are  not  the  entire  plan  costs  in  that  they  include  no  cost  for 
land  treatments  of  wastewater,  stormwater,  or  sludge  and  no  cost  for 
industrial  waste  pretreatment.  Total  cost  can  be  found  in  report  of 
the  Plan  Formulator. 

4.  PHASE  III  COST  PROCEDURE 

In  the  Phase  III  portion  of  the  Survey  Scope  Study,  three  of  the 
twelve  alternative  plans  were  investigated  in  more  detail.  The  plans 
selected  were  Plans  1,  7  and  8.  Slight  modifications  of  the  original 
plans  were  made  to  optimize  the  plans,  which  were  re-designated 
Plans  A,  B  and  C  respectively. 


The  costing  procedure  of  Phase  III  provided  a  solid  economic 
comparison  of  the  three  plans  using  a  present  worth  technique. 

This  technique  is  described  in  detail  in  the  Technical  Appendix, 

Phase  III.  Section  F  addresses  the  cost  for  the  municipal  wastewater 
and  the  stormwater  portion  of  Plans  A,  B  and  C.  A  more  detailed 
breakdown  for  each  municipal  plant  and  drainage  district  of 
each  plan  is  also  presented  in  the  Technical  Appendix,  Phase  III. 

It  should  be  noted  again  that  the  cost  summaries  as  prescribed 
here  are  not  the  entire  plan  costs  in  that  they  include  no  cost 
for  land  treatment  of  wastewater,  stormwater  or  sludge  and  no  cost 
for  industrial  waste  pretreatment,  and  the  total  cost  can  be  found 
in  the  report  of  the  Plan  Formulator. 
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E.  ALTERNATIVES 


In  Phase  II  of  this  survey  scope  study  twelve  alternative  plans  were 
developed  as  wastewater  management  alternatives  for  the  Cleveland-Akron 
Three  Rivers  Watershed  Area.  Detailed  descriptions  of  these  plans  are 
presented  in  the  Plan  Formulators  Phase  II  report  and  in  Technical 
Appendix  Phase  II. 

1,  COST  ESTIMATION 

The  methodology  used  in  the  development  of  these  plans  and  the  cost 
estimation  of  these  plans  are  described  in  Section  C  and  Section  D  of  this 
report,  respectively.  Table  El  shows  the  results  of  the  cost  estimation 
in  terms  of  Annual  Comparitive  Values.  These  cost  coupled  with  the  costs 
from  the  land  treatment  contractor  were  used  as  the  bases  of  the  economic 
comparison  of  the  twelve  alternative  plans. 

2.  ELECTRICAL  POWER  AND  CHEMICAL  REQUIREMENTS 

Estimates  were  made  of  the  electrical  power  requirements  and  chemical 
requirements  of  the  municipal  wastewater  plants.  Table  E2  summarizes 
these  results  for  the  twelve  alternative  plans.  This  information  was 
required  to  provide  data  essential  for  evaluation  of  the  plans.  Additional 
information  is  provided  with  Technical  Appendix,  Phase  II. 
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1 

1 

68 

IS 

87 

7 

177 

1 

2 

99 

16 

143 

10 

268 

2 

1 

43 

6 

87 

7 

143 

2 

2 

43 

6 

143 

10 

212 

3 

1 

72 

12 

203 

7 

294 

3 

2 

104 

13 

220 

9 

346 

4 

1 

44 

6 

157 

5 

212 

4 

2 

44 

6 

157 

6 

213 

5 

1 

70 

12 

125 

9 

216 

5 

2 

103 

13 

169 

12 

297 

6 

1 

56 

9 

124 

9 

198 

6 

2 

73 

10 

165 

12 

260 

7 

1 

75 

11 

137 

6 

229 

7 

2 

97 

12 

150 

7 

266 

8 

1 

50 

9 

131 

6 

196 

8 

2 

59 

9 

139 

8 

215 

9 

2 

59 

7 

198 

5 

269 

10 

2 

104 

10 

220 

7 

34 1 

11 

2 

116 

1 

214 

1 

332 

12 

2 

7 

' 

115 

6 

128 

‘These 

costs  include 

no  costs 

associated 

with  land 

treatment. 
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TABLE  E2 


MUNICIPAL  PLANTS  IN  2020 
ELECTRICAL  POWER  AND  CHEMICAL  REQUIREMENTS* 


Plan 

Level 

Electrical 

Power  Requirements 
(MEGAWHR/DAY) 

Chemical  Requirements 
(TONS/DAY) 

1 

1 

2040 

237 

2 

1 

1730 

58 

3 

2 

2460 

416 

4 

2 

1730 

58 

5 

1 

2791 

222 

6 

1 

1926 

143 

7 

2 

2171 

404 

8 

2 

1900 

142 

9 

2 

1200 

266 

10 

2 

2460 

416 

11 

2 

2460 

962 

12 

2 

557 

0 

‘These  figures  include  no  requirements  associated  with  land  treatment. 
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FIHAL  ALTERNATIVES 


In  Phase  III  of  this  survey  scope  study.  Plans  1,  7  and  8  of  the 
original  twelve  alternative  plans  were  Investigated  In  more  detail.  Mod¬ 
ifications  were  made  to  optimize  these  plans  which  were  re-named  Plans  A, 

B  and  C.  Detailed  description  of  these  plans  are  presented  in  the  Plan 
Formulators  Phase  III.  Subsequent  to  development  of  these  three  plans 
it  was  determined  that  Plan  A,  which  had  been  designed  to  achieve  Level  II 
criteria,  should  also  be  designed  and  cost  estimated  to  achieve  Level  I 
criteria.  This  effort  was  accomplished  and  Is  discussed  In  more  detail 
In  Appendix  D  of  the  Phase  III  report  of  this  consultant's  effort.  (See 
Appendix  III,  Municipal  Wastewater  and  Stormwater  Runoff  appendix  of 
total  Wastewater  Management  Report) 

1.  COST  ESTIMATION 

The  methodology  used  In  the  development  of  these  plans  and  in  the 
cost  estimation  of  these  plans  are  described  in  Section  C  and  Section  D 
of  this  report,  respectively.  The  results  of  the  present  worth  costing 
technique  are  shown  in  Table  FI.  These  costs,  coupled  with  the  costs 
from  the  land  treatment  contractor,  will  be  used  as  the  basis  of  the 
economic  comparison  of  the  plans.  For  information,  the  annual  costs  by 
decade  were  computed  to  provide  data  of  value  to  the  evaluators.  A  sum¬ 
mary  of  these  costs  are  shown  in  Table  F2. 

2.  ELECTRICAL  POWER  AND  CHEMICAL  REQUIREMENTS 

Estimates  were  made  of  the  electrical  power  requirements  and  chemical 
requirements  of  the  municipal  wastewater  plants  and  stormwater  plants. 

Table  F3  summarizes  these  results  for  the  three  final  alternative  plans. 
Additional  information  is  provided  in  the  Technical  Appendix,  Phase  III. 
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TABLE  FI 


SUMMARY 

TOTAL 

PRESENT  WORTH  * 

($1,000) 

Capital 

0  6  M 

Land 

Total 

PLAN  A  ** 

Municipal 

450,893 

628,540 

4,149 

1,083,602 

Stormwater 

686,314 

135,100 

7,376 

828,606 

Total 

1,137,207 

763,640 

11,525 

1,912,208 

PLAN  B 

Municipal 

397,891 

585,050 

3,970 

986,919 

Stormwater 

644,866 

127,377 

7,496 

779,800 

Total 

1,042,757 

712,427 

11,466 

1,766,719 

PLAN  C 

Municipal 

262,764 

397,331 

2,190 

661,290 

Stormwater 

401,637 

89,119 

7,556 

498,373 

Total 

664,401 

486,450 

9,746 

1,159,663 

*  These  costs  include  no  costs  associated  with  land  treatment 

**  Data  presented  relates  to  Plan  A  to  Level  II  as  displayed  in 
the  Phase  III  report  prepared  by  this  consultant;  comparison 
of  Plan  A  to  Level  I  vs  Plan  A  to  Level  II  is  displayed  in 
Appendix  D,  of  this  consultant's  Phase  III  report. 


TABLE  F2 


SUMMARY 

TOTAL  ANNUAL  COST  * 
($1, 000/ YEAR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLAN  A  ** 

Municipal 

30,24S 

55,952 

62,964 

91,229 

113,946 

137,887 

143,849 

150,620 

Stormwater 

0 

27,243 

60,276 

82,375 

109,170 

122,435 

124,647 

126,120 

Total 

30,245 

83,195 

123,240 

173,604 

223,116 

260,322 

268,496 

276,740 

PLAN  B 

Municipal 

30,897 

52,168 

58,642 

84,127 

101,301 

123,852 

128,346 

133,456 

Stormwater 

0 

27,246 

58,921 

78,309 

101,063 

109,576 

111,320 

112,303 

Total 

30,897 

79,414 

117,563 

162,436 

202,364 

233,428 

239,666 

245,759 

PLAN  C 

Municipal 

30,743 

50,813 

57,926 

60,891 

57,776 

55,331 

37,770 

31 ,985 

Stormwater 

0 

18,212 

40,933 

49,063 

62,596 

69,212 

69,430 

70,198 

Total 

30,743 

69,025 

98,859 

109,954 

120,372 

124,543 

107,200 

102,183 

*  These  cost  Include  no  costs  associated  with  land  treatment . 


**  Data  presented  relates  to  Plan  A  to  Level  II  as  displayed  in  the 
Phase  III  report  prepared  by  this  consultant;  comparison  of  Plan  A 
to  Level  I  vs  Plan  A  to  Level  II  is  displayed  in  Appendix  D  of  this 
consultant's  Phase  III  report. 
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TABLE  F3 


MUNICIPAL  AND  STORMWATER  PLANTS 


ELECTRICAL 

POWER  AND 

CHEMICAL  REQUIREMENTS  * 

1980 

1990 

2000 

2010 

2020 

PLAN  A  ** 

CHEMICAL  (TONS/DAY) 

215 

449 

508 

562 

611 

ELECTRICAL  (MEGAWHR/DAY) 

1362 

1788 

2028 

2229 

2414 

PLAN  B 

CHEMICAL  (TONS/DAY) 

203 

423 

476 

526 

566 

ELECTRICAL  (MEGARWHR/DAY) 

1782 

1692 

1877 

2038 

2174 

PLAN  C 

CHEMICAL  (TONS/DAY] 

175 

88 

109 

97 

107 

ELECTRICAL  (MEGAWHR/DAY) 

1337 

1328 

1317 

891 

973 

*  These  figures 

include  n<3 

requirements 

associated 

with 

land  treatment. 

**  Data  presented  relates  to  Plan  A  to  Level  II  as  displayed 
in  the  Phase  III  report  prepared  by  this  consultant;  com¬ 
parison  of  Plan  A  to  Level  vs  Plan  A  to  Level  II  is  displayed 
in  Appendix  D  of  this  consultant' s Phase  III  report. 
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INTRODUCTION 


This  Survey  Scope  Study  is  a  continuation  of  the  preliminary  work  performed 
under  the  Feasibility  Study  in  1971.  The  Cleveland-Akron  area  was  ehosen  by 
the  Corps  of  Engineers  as  one  of  five  pilot  areas  in  which  to  develop  a  waste- 
water  management  program.  Three  consulting  engineering  firms  have  been  selected 
to  work  with  the  Corps  in  developing  the  Cleveland-Akron  Survey  Scope  Study. 

This  report  covers  Phase  I  of  the  study,  and  identifies  the  wastewater 
management  problem  with  respect  to  domestic  and  stormwater  runoff  wastewater 
as  it  exists  today  and  as  it  is  anticipated  to  exist  in  the  future. 

This  data  is  presented  by  items  as  described  in  Phase  I  of  the  scope  of 
work.  This  Phase  I  report  is  in  the  nature  of  a  progress  report,  and  although 
the  data  presented  herein  is  complete,  it  is  subject  to  minor  modification  and 
correction  in  the  final  report. 


l  -  MUNICIPAL  WASTEWATER 

1.  Demography  -  Population  projections  have  recently  been  made  for  the 
Northeast  Ohio  Water  Development  Plan.  In  general,  this  data  provided  the 
source  of  population  figures,  which  have  been  reviewed  and  adjusted  in  a  few 
areas.  The  1970  population  estimates  were  adjusted  to  the  1970  census  data, 
and  the  projections  were  made  by  the  same  percentage  increases  as  in  the  data 
source.  Several  areas  were  varied  from  the  data  source  to  more  closely  conform 
to  the  expectations  of  the  local  planners.  Specifically,  Medina  County  and 
the  central  Cuyahoga  Basin  were  adjusted  upwards  to  reflect  a  higher  growth 
pattern  than  projected  in  the  NEOWD  Plan.  Table  A-l-2  lists  the  population 
projections  by  county,  city,  village,  aud  townships  by  decade  through  the  year 
2020. 

The  population  projections  were  made  in  conjunction  with  the  land  use 
maps,  and  could  be  substantially  altered  in  the  future  by  a  change  in  the 
growth  philosophy  of  the  local  governmental  bodies  affecting  land  use. 

The  1960-1970  population  change  in  Ohio  amounted  to  an  increase  of  9.7%. 
This  entire  gain  was  due  to  natural  increase,  that  is,  the  difference  between 
births  and  deaths.  The  net  migration,  (the  difference  between  those  who 
moved  in  and  those  who  moved  out  of  Ohio)  between  1960  and  1970  was  a  negative 
number,  meaning  that  more  people  moved  out  than  moved  in.  Whereas  Ohio  as  a 
whole  experienced  a  net  increase  of  9.7%,  the  counties  in  the  study  area 
exhibited  a  much  more  dramatic  change.  For  example.  Portage  County  increased 
in  population  by  37.1%,  making  it  the  most  rapidly  growing  county.  Geauga 
County  was  second  with  an  increase  of  32.7%;  Lake  County  was  third  with  an 
increase  of  32.6%  and  Medina  County  was  sixth  with  a  growth  of  26.4%.  Cuyahoga 
and  Summit  Counties  had  growths  of  4.5%  and  7.6%  respectively.  Table  A-l-1 
tabulates  these  population  changes. 
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TABLE  A- 1-1 

POPULATION  CHANGE  BY  COUNTY 
(1960  -  1970) 


County 

1960 

1970 

%  Gain 

Cuyahoga 

1,647,895 

1,721,404 

4.5 

Geauga 

47,573 

63,125 

32.7 

Lake 

148,700 

197,154 

32.6 

Lorain 

217,500 

256,843 

18.1 

Medina 

65,315 

82,583 

26.4 

Portage 

91,798 

125,868 

37.1 

Summit 

513,569 

552,498 

7.6 

Ohio  (State) 

9,706,397 

10,652,017 

9.7 
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TABLE  A- 1-2 

CORPS  OF  ENGINEER'S  SURVEY  SCOPE  STUDY 
POPULATION  DATA 


1970* 

1980 

1990 

2000 

2010 

2020 

Cuyahoga  County 

1,721,404 

1,842,070 

2,192,050 

2,393,720 

2,519,800 

2 ,523,001 

Cities 

Bay 

18,163 

22,200 

24,000 

24,100 

24,200 

24 , 30C 

Beachwood 

9,631 

12,600 

15,400 

17,400 

18,500 

1 8 ,60C 

Bedford 

17,552 

20,500 

23,900 

26,401 

27,800 

27 , 80C 

Bedford  Heights 

13,063 

19,200 

24,400 

28,100 

30,100 

30  ;  30C 

Berea 

22,396 

27,600 

33,000 

36,900 

39,100 

39, 10C 

Brecksville 

9,137 

14,200 

18,200 

20,300 

22,100 

22 ,60C 

Broadview  Heights 

11,463 

15,600 

19,300 

21,900 

23,400 

23.60C 

Brooklyn 

13,142 

15,800 

18,700 

20,800 

21,900 

21 ,90C 

Brook  Park 

30,774 

42,900 

54,100 

62,000 

66,400 

66.90C 

Cleveland 

750,903 

738,900 

788,400 

833,100 

856,600 

846,000 

Cleveland  Heights 

60,767 

66,200 

74,200 

80,500 

83,900 

85 , 500 

East  Cleveland 

39,600 

44,100 

50,200 

54,900 

57,400 

57,200 

Euclid 

71,552 

84,500 

98,400 

108,700 

114,400 

114,300 

Fairview  Park 

21,681 

27,000 

32,200 

36,000 

38,000 

38,100 

Garfield  Heights 

41,417 

47,200 

54,200 

59,500 

62,400 

62,300 

Highland  Heights 

5,926 

8,300 

10,300 

11 ,800 

12,600 

12,700 

Independence 

7,034 

9,000 

12,000 

15,000 

18,000 

21,000 

Lakewood 

70,173 

79 , 300 

90,800 

99,500 

104,300 

104,000 

Lyndhurst 

19,749 

23,500 

27,500 

30,500 

32,100 

32,100 

Maple  Heights 

34,100 

39,100 

45,000 

49,400 

51 ,800 

51,700 

Mayfield  Heights 

22,139 

29,200 

35,800 

40,500 

43,100 

43,300 

Middleburg  Heights 

12,367 

16,500 

20,300 

23,000 

24,500 

24,600 

North  Olmsted 

34,861 

49,000 

61,500 

70,300 

75,200 

75,700 

North  Royalton 

12,807 

16,100 

19,300 

21,700 

23,000 

23,000 

Parma 

100,216 

120,000 

141,200 

156,800 

165,300 

165,400 

Parma  Heights 

27,192 

34,000 

41,200 

46,400 

49,400 

49,400 

Pepper  Pike 

5,933 

6,500 

8,100 

9,400 

10,900 

11,000 

Richmond  Heights 

9,220 

12,100 

14,900 

17,000 

18,100 

18,200 

Rocky  River 

22,958 

28,000 

33,200 

37,000 

59,100 

39,200 

Seven  Hills 

12,700 

18,300 

23,000 

26,300 

28,200 

28,400 

Shaker  Heights 

36,306 

39 , 800 

44,900 

48,800 

50,900 

50,700 

Solon 

11,519 

15,700 

19,500 

22,200 

25,600 

23,800 

South  Euclid 

29,579 

33,800 

38,800 

42,600 

44,600 

44,500 

Strongs vil le 

15,182 

20,400 

25,300 

28,700 

30,600 

30 , 800 

University  Heights 

17,055 

18,000 

20,300 

22,000 

23,000 

22,800 

Warrensville  Heights 

18,925 

25,600 

31,600 

35,900 

38,300 

38,500 

Westlake 

15,686 

22,000 

29,000 

36,000 

44,000 

50,000 

Villages 


Bent leyvi lie 

338 

400 

400 

500 

500 

500 

Bratenahl 

1,613 

3,000 

5,000 

6,000 

7,000 

8,000 

Brooklyn  Heights 

1,527 

1,700 

1,900 

2,100 

2,200 

2,200 

Chagrin  Falls 

4,848 

6,200 

7,400 

8,300  - 

8,800 

8,900 

Cuyahoga  Heights 

866 

1,000 

1,100 

1 ,200 

1 ,200 

1,200 

•Actual  1970  Census  Data 
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POPULATION  DATA  (Cont'd.) 


Cuyahoga  County 

1970 

1980 

1990 

2000 

2010 

2020 

Villages  (Cont'd.) 

Gates  Mills 

2,378 

3,000 

3,700 

4,100 

4,400 

4,400 

Glenwillow 

526 

600 

700 

700 

700 

700 

Hunting  Valley 

673 

1,200 

2,000 

2,400 

2,800 

3,200 

Linndale 

145 

200 

200 

200 

200 

200 

Mayfield 

3,550 

4,800 

5,900 

6,700 

7,200 

7,200 

Moreland  Hills 

3,000 

3,900 

4,500 

5,000 

5,300 

5,300 

Newburg  Heights 

3,396 

3,600 

4,100 

4,400 

4,600 

4,500 

North  Randall 

1,212 

1,600 

2,000 

2,300 

2,400 

2,500 

Oakwood 

3,127 

3,000 

3,300 

3,400 

3,500 

3,400 

Olmsted  Falls 

2,504 

3,000 

3,500 

3,800 

4,000 

4,000 

Orange 

2,112 

2,400 

2,800 

3,000 

3,200 

3,200 

Valley  View 

1,422 

2,000 

2,400 

3,000 

3,500  . 

4,000 

Walton  Hills 

2,508 

3,500 

4,200 

4,700 

5,200 

5,500 

West  View 

2,523 

3,500 

4,300 

4,900 

5,200 

5,300 

Woodmere 

976 

1,500 

1,900 

2,200 

2,400 

2,400 

Townships 

Chagrin  Falls 

84 

170 

250 

320 

400 

500 

Olmsted 

6,318 

5,800 

5,800 

6,000 

6,000 

6,000 

River  Edge 

632 

600 

600 

600 

600 

600 

Warrensville 

2,160 

2,000 

2,000 

2,000 

2,000 

2,000 

Geauga  County 

63,125 

90,300 

126,400 

166,900 

204,000 

230,600 

Villages 

Aquilla 

389 

600 

800 

1,000 

1,200 

1 ,400 

Burton 

1,214 

1,600 

2,000 

2,600 

3,100 

3,500 

Chardon 

3,991 

5,500 

7,500 

9,800 

11,900 

13,500 

Hunting  Valley  (Part) 

124 

200 

300 

300 

400 

400 

Middlefield 

1,726 

2  ,o00 

3,500 

4,500 

5,500 

6,200 

South  Russell 

2,673 

4,500 

6,800 

9,200 

11,400 

13,100 

Townships 

Auburn 

1,517 

2,300 

3,200 

4,200 

5,100 

5,800 

Bainbridge 

7,038 

10,000 

14,500 

19,400 

23,700 

26,800 

Burton 

2,366 

3,400 

4,800 

6,200 

7,600 

8,600 

Chardon 

3,180 

4,500 

6,300 

8,300 

10,200 

11,500 

Chester 

10,400 

14,800 

20,500 

27,100 

33,000 

37,300 

C lari don 

2,124 

3,000 

4,200 

5,600 

6,800 

7,700 

Hambden 

2,500 

3,500 

4,900 

6,500 

8,000 

9,000 

Huntsburg 

1,792 

2,600 

3,600 

4,700 

5,800 

6,500 

Middlefield 

2,738 

3,900 

5,400 

7,200 

8,800 

9,900 

Montville 

1,307 

1,900 

2,600 

3,400 

4,200 

4,700 

Munson 

3,569 

5,100 

7,100 

9,400 

11,500 

12,900 

Newbury 

4,038 

5,700 

8,000 

10,600 

12,900 

14 ,600 
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Geauga  County 

1970 

1980 

1990 

2000 

2010 

2020 

Townships  (Cont'd.) 

Parkman 

2,084 

3,000 

4,200 

5,500 

6,700 

7,600 

Russell 

4,669 

6,700 

9,300 

12,300 

15,000 

17,000 

Thompson 

1,834 

2,600 

3,600 

4,800 

5,900 

6,600 

Troy 

1,652 

2,400 

3,300 

4,300 

5,300 

6,000 

Lake  County 

197,154 

268,600 

369,200 

464,100 

547,100 

600,300 

Cities 

Eastlake 

19,690 

26,600 

41 ,800 

53,600 

63,800 

70,400 

Mentor 

36,900 

56,300 

80,400 

103,500 

123,600 

136,600 

Mentor-on- the- Lake 

6,517 

10,500 

15,400 

20,000 

24,000 

26,500 

Painesville 

16,536 

19,300 

23,900 

28,700 

33,000 

35,800 

Wickliffe 

21,354 

29,400 

40,000 

50,500 

59,600 

65,500 

Willoughby 

18,634 

24,700 

32,900 

41,000 

48,200 

52,800 

Willowick 

21,237 

26,900 

34 , 800 

49,800 

49,900 

54,500 

Villages 

Fairport  Harbor 

3,665 

3,700 

4,100 

4,600 

5,100 

5,400 

Grand  River 

613 

800 

1,100 

1,400 

1,700 

1,800 

Kirtland 

5,530 

7,200 

9,500 

11,700 

13,700 

15,000 

Kirtland  Hills 

452 

600 

800 

1,000 

1,200 

1,300 

Lakeline 

223 

300 

400 

500 

600 

700 

Madison 

1,678 

2,300 

3,000 

3,800 

4,400 

4,900 

North  Perry 

851 

1,200 

1,600 

2,000 

2,300 

2,500 

Perry 

917 

1,300 

1,700 

2,100 

2,500 

2,700 

Timber lake 

964 

1,300 

1,800 

2,200 

2,600 

2,900 

Waite  Hi lie 

514 

700 

1,000 

1,200 

1,400 

1 ,500 

Willoughby  Hills 

5,247 

7,000 

9,400 

11,700 

13,800 

15,100 

Townships 

Concord 

5,948 

8,100 

11,000 

13,700 

16,000 

17,400 

Leroy 

1,759 

2,400 

3,200 

4,000 

4,700 

5,100 

Madison 

12,455 

16,900 

22,900 

28,600 

33,400 

36,500 

Painesville 

10,870 

14,800 

20,000 

24,900 

29,200 

31,800 

Perry 

4,600 

6,300 

8,500 

10,600 

12,400 

13,600 

Lorain  County 

7,003 

7,500 

8,000 

8,300 

8,400 

8,200 

Townships 

Columbia 

5,738 

6,100 

6,600 

6,800 

6,900 

6 , 700 

Grafton 

1,265 

1,400 

1,400 

1,500 

1,500 

1  ,500 
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1970 

1980 

1990 

2000 

2010 

2020 

Medina  County 

82,583 

120,700 

161,400 

195,400 

228,400 

256,100 

Cities 

Brunswick 

15,852 

30,000 

38,000 

42,000 

48,000 

56,000 

Chippewa-on -the- Lake 

341 

500 

600 

800 

900 

1 ,000 

Medina 

10,828 

15,800 

21,700 

27,600 

32,600 

36,400 

Wadsworth 

13,142 

17,600 

23,500 

29,500 

34,900 

38,600 

Villages 

Briarwood  Beach 

508 

700 

900 

1,100 

1,400 

1 ,500 

Gloria  Glens 

332 

500 

600 

800 

900 

1  ,000 

Leroy 

715 

1,000 

1,300 

1,700 

2,000 

2,200 

Lodi 

2,399 

2,900 

3,600 

4,400 

5,100 

5,600 

Seville 

1,400 

1,700 

2,300 

2,800 

3,300 

3,700 

Spencer 

758 

1,000 

1,400 

1,800 

2,100 

2,300 

Townships 

Brunswick  Hills 

2,293 

3,200 

4,100 

5,000 

5,900 

6,500 

Chatman 

1,258 

1,600 

2,200 

2,700 

3 ,20G 

3,600 

Granger 

2,142 

2,700 

3,700 

4,700 

5,500 

6,100 

Guilford 

2,028 

2,600 

3,500 

4,400 

5,200 

5,700 

Harrisville 

1,122 

1,400 

1,900 

2,400 

2,900 

3,200 

Hinckley 

4,210 

5,300 

7,300 

9,200 

10,900 

12,000 

Homer 

845 

1,100 

1,500 

1,800 

2,200 

2,400 

Lafayette 

2,465 

3,100 

4,300 

5,400 

6,300 

7,000 

Litchfield 

1,332 

1,700 

2,300 

2,900 

3,400 

3,800 

Liverpool 

2,826 

4,200 

6,900 

7,800 

8,600 

9,200 

Medina 

2,445 

4,000 

5,300 

6,400 

7,500 

9,000 

Montville 

2,497 

4,000 

5,400 

6,400 

7,400 

8,400 

Sharon 

2,764 

3,500 

4,800 

6,000 

7,100 

7,800 

Spencer 

728 

900 

1,300 

1,600 

1,900 

2,100 

Wadsworth 

4,371 

5,600 

7,500 

9,500 

11,200 

12,300 

Westfield 

1,253 

1,600 

2,200 

2,700 

3,200 

3,500 

York 

1,729 

2,500 

3,300 

4,000 

4,800 

5,200 

Portage  County 

123,078 

166,400 

221,600 

279,800 

326,800 

357,600 

Cities 

Garretts vi lie 

1,718 

2,000 

2,400 

2,900 

3,400 

3,700 

Kent 

28,183 

40,800 

56,100 

71,900 

85,100 

93,700 

Ravenna 

11,800 

14,000 

17,300 

20,900 

24,100 

26,100 

Villages 

Aurora 

6,549 

9,700 

13,400 

17,200 

20,400 

22,500 

Brady  Lake 

450 

600 

800 

1,000 

1,200 

1,300 

Hiram 

1,484 

2,100 

2,900 

3,700 

4,300 

4,800 
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Portage  County 
Villages  (Cont'd.) 
Mantua 

Mog adore  (Part) 
Streetsboro 
Sugar  Bush  Knolls 
Windham 

Townships 

Atwater 

Brimfield 

Charlestown 

Deerfield 

Edinburg 

Franklin 

Freedom 

Hiram 

Mantua 

Nelson 

Palmyra 

Paris 

Randolph 

Ravenna 

Roots town 

Shalersville 

Suffield 

Windham 

Summit  County 

Cities 


Akron 

Barberton 

Cuyahoga  Fal Is 

Munroe  Fails 

Norton 

Stow 

Tal lmadge 
Villages 


Boston  Heights 

Clinton 

Fair lawn 

Hudson 

Lakemore 

Macedonia 

Mogadore  (Part) 

Northfield 


1970 

1980 

1990 

2000 

2010 

2020 

1,199 

1,400 

1,600 

1,900 

2,200 

2 ,40C 

65 1 

900 

1,200 

1,500 

1,700 

1 ,9QC 

7,966 

10,000 

13,100 

16,500 

19,300 

21 ,20C 

119 

200 

200 

300 

300 

30C 

3,360 

3,100 

3,300 

3,600 

3,900 

4, 10C 

2,408 

3,300 

4,400 

5,600 

6,500 

7, 10C 

6,721 

9,200 

12,300 

15,500 

18,200 

19,800 

864 

1,200 

1,600 

2,000 

2,300 

2,600 

2,175 

3,000 

4,000 

5,000 

5,900 

6,400 

1,563 

2,100 

2,900 

3,600 

4,200 

4  ,600 

5.839 

8,000 

10,700 

13,500 

15,800 

17,200 

1 ,649 

2,300 

3,000 

3,800 

4,500 

4  ,900 

1,400 

1,900 

2,600 

3,200 

3,80C 

4,5  00 

1,199 

1,600 

2,200 

2,800 

3,200 

3 , 500 

1,839 

2,500 

3,400 

4,300 

5,000 

5,400 

1,717 

2,400 

3,200 

4,000 

4,600 

5,100 

1,400 

1,900 

2,500 

3,100 

3,700 

4,000 

4,150 

5,700 

7,600 

9,600 

11,200 

12,200 

8,836 

12,100 

16,200 

20,400 

23,900 

26,100 

6,010 

8,200 

11,000 

13,900 

16,200 

17,700 

4,967 

6,800 

9,100 

11,500 

13,400 

14,700 

5,799 

"’,900 

10,600 

13,400 

15,600 

17,100 

1,063 

,500 

2,000 

2,500 

2,900 

3,100 

552,498 

640,800 

737,700 

814,900 

860 , 300 

875,300 

275,425 

293,200 

321,200 

347,000 

361 ,100 

362,800 

33,052 

36,200 

40,100 

43,600 

45,500 

45,800  ; 

49,678 

55,900 

63,000 

69,100 

72,400 

73,000  ! 

3,794 

5.S00 

6, 80D 

7,900 

8,400 

8,600 

12,308 

14,400 

16,500 

18,300 

19,300 

19,500  1 

19,847 

26,700 

32,600 

37,100 

39,600 

40,400  5 

15,274 

19,800 

23,900 

27,000 

28,800 

29,200  j 

846 

3  ,0 00 

1,10  0 

1  ,200 

1,300 

1  , 300 

1,335 

1,700 

2,100 

2,400 

2,500 

2,600 

6,302 

8,600 

10,700 

12,300 

13,100 

13,400 

3,933 

5,500 

7,100 

8,700 

8,100 

10,000 

2,708 

3,000 

3,300 

3,600 

3,800 

3 , 800 

6,375 

8,500 

10,300 

11,700 

12,500 

12,700 

3,207 

3,100 

3,200 

3,400 

3,500 

3,500 

3,870 

4,100 

4,500 

5,000 

5,600 

6,200 
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Summit  County 

1970 

1980 

1990 

2000 

2010 

2020 

Villases  (Cont'd.) 

Peninsula 

692 

800 

900 

1,000 

1,000 

1 ,000 

Richfield 

3,228 

6,000 

9,000 

9,500 

10,200 

11  ,000 

Reminderville 

215 

4,000 

6,000 

8,000 

10,000 

10,000 

Silver  Lake 

3,637 

4,000 

4,200 

4,400 

4,400 

4  ,400 

TVinsburg 

6,432 

8,600 

10,400 

11,900 

12,700 

12,900 

Townshii 


Bath 

7,552 

9,400 

Boston 

1,504 

1,900 

Copley 

8,633 

10,800 

Coventry 

13,429 

16,800 

Franklin 

15,114 

18,900 

Green 

13,473 

16,800 

Hudson 

4,462 

6,500 

Northampton 

5,662 

7,100 

Northfield  Center 

3,950 

7,000 

Richfield 

1,715 

2,000 

Sagamore  Hills 

6.710 

10,000 

Springfield 

16,921 

21,200 

Twinsburg 

1,415 

1,800 

11,100 

12,500 

13,200 

13,400 

2,200 

2,500 

2,600 

2,700 

12,700 

14,300 

15,100 

15,300 

19,800 

22,200 

23,500 

23,700 

22,300 

25,000 

26,500 

26 , 700 

19,900 

22,300 

23,600 

23,800 

7,300 

7,800 

8,600 

9,100 

8,400 

9,400 

10,000 

10,100 

11,000 

13,000 

15,000 

17,000 

3,000 

4,500 

5,200 

7,000 

13,000 

18,000 

21 ,000 

22,000 

25,000 

28,000 

29,600 

29,900 

2,100 

2,300 

2,500 

2,500 
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2.  Land  Use  -  A  composite  land  use  map  has  been  prepared  using  the  land 
use  projections  of  the  local  planning  agencies.  Certain  modifications  have 
been  made  to  reflect  current  land  use  policies  and  proposed  changes.  The  his¬ 
tory  of  land  use  planning  in  Northeast  Ohio  has  not  been  one  of  widespread 
success.  Too  often  land  use  and  zoning  policies  have  been  changed  to  accomo¬ 
date  development  with  little  or  no  thought  being  given  to  long  term  effects 
or  aesthetics.  Until  such  time  as  land  use  planning  is  made  more  effective, 
it  will  be  subject  to  incidental  changes  and  spot  zoning,  and  can  only  be  con¬ 
sidered  a  desirable  concept  of  long  term  development.  Because  of  this  uncer¬ 
tainty,  the  composite  land  use  plan  shown  herein  categorizes  only  industrial- 
commercial,  residential,  agricultural,  open  space  and  low  density  residential. 

Figure  A-2-1  shows  the  land  use  concept  for  the  study  area. 

The  plan  shown  is  the  land  use  concept  for  both  1990  and  2020,  with  the 
major  difference  being  in  the  population  densities.  The  residential  areas 
would  approach  the  upper  limit  of  the  density  range  as  the  end  of  the  time 
frame  approaches.  Using  the  land  use  map  and  associated  densities  of  popula¬ 
tion,  the  land  use  plan  will  accommodate  the  projected  2020  population. 
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3.  Existing  Wastewater  Treatment  Plants  -  The  existing  publically  owned 
and  larger  private  plants,  (larger  than  20,000  gpd) ,  have  been  tabulated 
and  are  shown  on  Table  A-3-1.  This  tabulation  is  an  updating  of  the  one 

given  in  the  Feasibility  Report.  For  most  plants,  operating  data  for  1971  was 
available  from  the  Ohio  Department  of  Health.  In  cases  where  it  was  not,  1970 
data  was  used.  Operating  data  reported  for  most  plants  consist  of  BOD, 
suspended  solids  and  flow.  Several  of  the  small  plants  do  not  collect  any 
operating  data.  Some  plants  do  not  have  meters  to  measure  the  flow.  Many 
of  the  larger  plants  run  additional  analyses  beyond  the  required  BOD 
and  suspended  solids. 

Treatment  costs  are  included  in  the  reports  by  some  of  the  plants;  however, 
they  must  be  used  cautiously  since  the  methods  of  cost  accounting  for  the  plants 
are  not  uniform. 

The  design  capacity  and  type  of  treatment  provided  has  also  been 
tabulated,  along  with  current  plans  for  either  expansion  or  abandonment. 

When  cost  for  these  plans  are  available,  they  are  also  listed. 
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4.  Plant  Value  -  Actual  worth  of  the  publicly  owned  plants  and  larger 
private  plants  was  computed  by  the  "reconstruction  cost  new  less  depreciation" 
method.  Generally,  reconstruction  cost  new  was  taken  from  generalized  cost 
curves  updated  to  1972  price  levels,  except  when  the  actual  construction  cost 
was  recent  and  available.  In  some  cases,  such  as  the  Cleveland  plants,  this 
cost  had  recently  been  computed  and  was  simply  up-dated  for  this  study. 
Depreciation  was  taken  at  2%  per  year  for  the  larger  facilities  and  4-6% 
per  year  for  the  smaller  plants.  In  some  cases,  the  purchase  price  of  small 
package  plants  was  used,  and  actual  worth  was  estimated,  based  on  present 
condition.  Actual  worth  as  well  as  the  reconstruction  cost  was  reviewed  with 
the  County  Sanitary  Engineers. 

Table  A-4-1  tabulates  the  existing  plant  values  and  expansion  plans. 

In  many  cases,  accurate  figures  for  outstanding  indebtedness  are  not 
available,  since  the  auditors'  debt  figures  often  include  debt  on  sewers, 
pumping  stations  and  other  facilities  as  well  as  treatment  works.  Where 
separated  figures  were  known,  they  are  shown  in  the  tabulation. 
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S.  Subdistricts  -  The  study  area  was  divided  into  major  sewerage  dis¬ 
tricts  that  are  expected  to  exist  in  1980  or  at  the  conclusion  of  improve¬ 
ment  plans  now  underway.  The  population  was  calculated  for  each  subdistrict 
and  the  population  served  by  sewers  was  estimated.  These  subdistricts  are 
shown  on  Figure  A-5-1,  and  the  populations  served  are  tabulated  on  Table  A-5-1. 

Table  A-5-2  shows  the  populations  served  by  individual  systems.  Individual 
systems  are  septic  tanks  or  small  package  plants. 

In  general,  these  subdistricts  would  become  totally  additive  in  the 
event  of  regional  consolidation.  Some  of  the  1980  area  that  is  shown  as 
served  individually  could  become  tributary  to  a  sewerage  district  in  the  future. 
The  tributary  area  of  the  subdistricts  has  been  based  on  discussions  with  the 
various  agencies  dealing  with  the  planning  for  the  study  area. 
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SURVEY  SCOPE  STUDY 

WASTEWATER  MANAGEMENT  PROGRAM 

CLEVELAND-AKRON  METROPOLITAN 

AND 

THREE  RIVERS  WATERSHED  AREAS 


U  S.  ARMY  ENGINEER  DISTRICT,  BUFFALO 


CUYAHOGA  RIVER  WATERSHED  (COKT'D) 


AS  OUTS I DC  Of  SEWERAGE  DISTRICTS 
THAT  ARE  SERVEO  BY  INDIVIDUAL  SYSTEMS 


MEAS  PITS  IDE  Of  SEWERAGE  DISTRICTS 
1H  1980  THAT  A£E  SERVED  BY  IKDIV1DUM.  SYSTEMS 


6.  Wastewater  Flows  and  Loads  (Present  and  Future)  -  The  development  of 
reasonably  accurate  projected  wastewater  flows  and  loads  is  essential  for  the 
planning  of  future  wastewater  management  programs,  especially  in  consideration 


of  municipal  wastes,  which  account  for  the  majority  of  wastewater  flows. 

The  present  per  capita  flow  of  municipal  wastewater  for  separate  and 
combined  systems  are  found  to  be  110  to  156  gpcd,  respectively,  for  the  study 
area.  These  figures  are  based  upon  1970  population  data  and  on  1970  wastewater 
treatment  plant  records.  Industrial  flows  have  been  deducted  from  the  total 
plant  flow  in  computing  these  figures,  and  are  not  included. 

In  projecting  the  future  municipal  waste  flows,  consideration  was  given 
to  such  factors  as : 

1.  The  present  trend  of  increase  in  water  consumption,  per  capita. 

2.  The  increased  use  of  water  saving  devices  for  the  home. 

3.  The  possible  development  of  water  reuse  systems  for  the  home. 

4.  Reduction  in  infiltration  rates  due  to  improved  sewer  construc¬ 
tion  techniques. 

5.  Replacement  of  certain  existing  combined  sewers  with  separate  sewers. 

Present  trends  in  water  consumption  for  the  study  area  show  an  increase 

in  water  consumption  in  the  range  of  1.0  to  1.3  gpcd  per  year.  This  per 
capita  increase  is  due  in  part  to  the  increased  use  of  various  modern  facili¬ 
ties  such  as  the  automatic  clothes  washer,  the  automatic  dishwasher,  and  garbag 
grinder,  which  use  more  water  than  previous  methods.  This  trend  is  also  due 
to  the  fact  that  there  is  an  "abundance"  of  water  in  the  study  area.  In  this 
area  the  population  in  general  does  not  feel  a  water  supply  shortage,  and  there 
fore  does  not  generally  make  an  attempt  to  conserve  water. 

Approximately  70%  of  total  household  water  usage  is  for  toilet  flushing 
and  bathing.  ^  Flow  reduction  devices  have  been  developed  for  these  two 

^E.R.  McLaughlin,  "A  Recycle  System  for  Conservation  of  Water  in  Residences", 
Watitr  Md  Semtge  Works,  April,  1968. 
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critical  areas.  Present  toilets  use  4  to  6  gallons  per  flush.  The 
newly  developed  reduced  flush  toilets  use  2-1/2  gallons  per  flush.  These 
are  already  in  use  in  some  foreign  countries  where  water  shortages  exist. 

Dual  flush  toilets  have  also  been  developed,  which  use  even  smaller  quantities 
of  water  when  only  urine  is  to  be  disposed  of. 

Present  shower  heads  discharge  between  5  and  10  gallons  per  minute. 

This  flow  can  be  reduced  and  still  be  acceptable.  The  reduced  flush  toilet 
and  the  limited  flow  shower  head  might  provide  a  30-50°6  reduction  in 
domestic  water  usage.  They  are  also  economically  feasible  in  that  the  cap¬ 
ital  costs  are  low  and  the  yearly  water  savings  and  waste  flow  reduction  is 
substantial . 

(2) 

The  following  household  water  reuse  methods  have  been  investigated: 

1.  Reuse  of  all  wastewaters,  except  for  drinking. 

2.  Reuse  of  nonsanitary  water  for  toilet  water  and  laundering. 

3.  Aerobic  treatment  and  reuse  of  all  wastewaters  for  lawn 
watering. 

4.  Reuse  of  wash  water  for  toilet  flushing. 

The  only  one  of  these  which  appears  reasonably  feasible  in  this  area 
is  the  reuse  of  washwater  for  toilet  flushing.  It  is  doubtful  however,  that 
reuse  technique  will  be  developed  to  any  significant  extent  in  the  study 
area.  This  is  due  to  the  relative  abundance  of  water  to  handle  future  demands. 

In  other  areas  of  the  country,  where  water  shortages  and  water  pollution 

from  municipal  wastes  is  a  critical  problem,  these  techniques  will  be  more 
likely  to  be  developed. 

The  resulting  municipal  wastewater  flow  projections  are  shown  in  Table  A-b-1. 


(2) 


J.  Bailey  and  H.  Wallman,  "Flow  Reduction  of  Wastewater  from  Households", 
Water  and  Sewage  Works,  March,  1971. 


TABLE  A-6-1 


MUNICIPAL  WASTEWATER  FLOWS 
(gpcd  -  gallons  per  capita  per  day) 


1970 

1980 

1990 

2000 

2010 

2020 

Separate  systems 

110 

120 

125 

130 

140 

150 

Combined  systems 

156 

160 

164 

168 

172 

175 

The  present  and  projected  pollution  loads  from  municipal  wastewater 
treatment  plants  have  also  been  estimated.  The  per  capita  generation  rates 
for  nitrogen  and  phosphorus  were  based  upon  monthly  data  from  the  Cleveland 
Easterly,  Southerly,  and  Westerly  Wastewater  Treatment  Plants. ^  Table  A-t>-2 
shows  the  projected  municipal  wastewater  pollution  loads  for  the  study  area 
in  pounds  per  capita  per  day. 

TABLE  A-fe-2 

MUNICIPAL  WASTEWATER  POLLUTION  LOADS 


(pounds 

per  capita 

per  'av) 

1970 

1980 

1990 

2000 

2010 

2020 

BOD 

Separate  System 

.  17 

.  18 

.  185 

.  19 

.19 

.  195 

Combined  System 

.  15 

.  15 

.  16 

.  16 

.  17 

.  1  7 

Suspended  Solids 

Separate  System 

.  18 

.  185 

.  19 

.  195 

.  195 

.20 

Combined  System 

.23 

.23 

.24 

.  24 

.25 

.25 

Organic  Nitrogen 

.0146 

.0146 

.0146 

.0146 

.0146 

.0146 

Ammonia  Nitrogen 

.0097 

.0097 

.0097 

.0097 

.0097 

.0097 

Total  Phosphorus  as 

P  .0116 

.0116 

.0116 

.0116 

.0116 

.0116 

Sul  fate 

.0367 

.0  367 

.0367 

.0367 

.0367 

.0367 

Chloride 

.046 

.046 

.046 

.046 

.046 

.046 
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H  8  E,  Ltd.,  "Feasibility  Study  for  Wastewater  Management  Program",  for 
Department  of  the  Army,  July,  1971. 
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A  computer  program  was  written  to  calculate  and  tabulate  the  present 
and  future  municipal  wastewater  flows  and  pollution  loads  based  on  the  data 
in  Tables  A-6-1  and  A-6-2.  The  program  was  run  for  each  of  the  sewerage 
districts  in  the  study  area,  based  upon  the  population  projections.  This 
information  is  given  in  Table  A-6-3.  The  total  municipal  wastewater  flows 
and  pollution  loads  for  the  Cuyahoga,  Rocky  and  Chagrin  River  watersheds  and 
for  the  direct  discharges  into  Lake  Brie  are  shown  in  Table  A-6-4. 

These  tables  do  not  include  industrial  flows  or  loads.  The  industrial 
loads  were  computed  by  AWARE  and  are  presented  in  this  phase  report. 
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FLOWS  AND  LOADS  IN  INDIVIDUAL  SEWERAGE  DISTRICTS 
LAKE  ERIE 
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1970 

1080 

1990 

2000 

2010 

2020 

WVCATION 

muo. 

1*26 18. 

175*39. 

20*550. 

226617. 

2J70  30 

flow  oko) 
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35.05 
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lUSBCNOLO 
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TABLE  A-6-3  (Cont'd.) 
ROCKY  RIVER  WATERSHED 


i  A  CO.  SO  *00 

1970 

I960 

1990 

2000 

2010 

2020 

POPULATION 
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ROCKY  RIVER  WATERSHED 
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SULRATt  (LBS/YR > 

C ML OR  IOC  ( LBS/ YR ) 

NCR  SCRARATC  SC**i» 


ARC  A 


ARtA 


ARCA 


1970 

1)80 

1990 

2000 

2010 

2020 

WOO. 

3<*6*,. 

4  300. 

4880. 

5200. 

5240. 

0.16 

O.AZ 

0.54 

0.63 

0.73 

0.79 

JV>75. 

227690. 

290397. 

338428. 

360620. 

372957. 

93550. 

233974. 

293209. 

34  7  3  34  . 

370110. 

382520. 

vm- 

18*69. 

2  29 19 . 

26006. 

27711. 

27924. 

0311. 

12268. 

15224. 

172T8. 

18411. 

18952. 

6  351. 

14671. 

18206. 

20662. 

22017. 

22186. 

20093. 

4641*,. 

57601. 

65370. 

69697. 

70192. 

25185. 

VI 177. 

72197. 

81935. 

8  7  300. 

87980. 

1970 

1«)80 

1990 

2000 

2010 

2020 

2946. 

JT04. 

4449, 

•991. 

9200. 

5290. 

0.32 

0.46 

0.96 

0.65 

0.74 

0.7*) 

182923. 

243393. 

30041) . 

346126. 

166861. 

376516. 

193(33. 

290113. 

308S  38. 

1552  34. 

376516. 

386  1  70. 

15710. 

19739. 

2  3709 . 

?6*.u7. 

281-10. 

28190. 

10*37. 

13114. 

157*.?. 

17671. 

18729. 

197.-1 

1 

1661  7. 

:  mi**. 

'1)12. 

27  vm. 

22  308 

1  »•!'». 

I»  '617. 

•  •  9  •  7  . 

1  . 

7*mi,.’ 

•<  i«  r* . 

...» ,  .  • . 

. .. 

'  1  >  ' . 

*H '1  .. 

h8V. 

1 

1 

1  • 

,«n  .  , 

.'*’1  • 

7  070 

.  *  ' 

...  . 

«i.,n . 

*  J  4 1  •  .. 

j.-  IR.'s  . 

*  '1- 

■l 

. . . 

*  >  f.  60  . 

*  !)5. 

.•  3-17. 

77  ,11. 

’*487. 

74670. 

424  1. 

lOF  1*  . 

11450. 

157*7. 

16?.  1. 

1*  357  . 

.  *81  . 

12V,*.. 

11-  14  9. 

197.17. 

1  *  *5*‘  • 

PM  1  . 

100T5. 

40790 . 

>0B»l. 

,7668. 

'  I5s.*. 

t 1887. 

70148. 

51 377. 

6  3789. 

7.V81. 

7T150. 

77570. 

A42 


TABLE  A-6-3  (Cont'd.) 
ROCKY  RIVER  WATERSHED 


MftlA 

1970 

19®0 

1990 

2000 

2010 

2020 

POPULATION 

223 96. 

27600. 

33000. 

36900. 

moo. 

39100. 

rLOW  (NCO) 

2.  AC 

3.11 

*.  12 

*.80 

5.  *7 

5.86 

MOO  (LMS/YR) 

1309671. 

1811)20. 

2228325. 

2559013. 

2711583. 

27829*1. 

SUSPfNOCO 

SOLIDS  (LUS/YR) 

1*71*17. 

186*690. 

22885*8 • 

2626356. 

27829*1. 

285*298. 

OtCANIC 

NITROGEN  (LBS/YR) 

1193*8. 

1*7080. 

175857. 

1966*0. 

20836*. 

20816*. 

AMMONIA 

Nt  TIMKEN  (LBS/YR) 

79291. 

97718. 

116836. 

1306**. 

138*33. 

138*33 

TOTAL  PHOSPHORUS 

AS  P  (LBS/YR) 

'>*825. 

116858. 

119722. 

15623*. 

1655*9. 

1655*9. 

sulfate  (lbs/yr) 

300006. 

369716. 

**2051. 

*9*29*. 

52376*. 

52376*, 

CHLORIDE  (LBS/YR) 

376029. 

*61*0*. 

55*070. 

619551. 

656*89. 

656*89 

NCW  SEPARATE  UWEI  AREA 


NO.  OLMSTED 

1970 

1980 

1990 

2000 

2010 

2020 

POPULATION 

*5361. 

70666. 

91)90. 

107060. 

11**98. 

115793. 

PLOW  <MGD> 

*.99 

8.  *8 

11. *2 

13.92 

16.03 

IT.  IT 

MO  (LMS/YR) 

281*6*9. 

*6*2759. 

6171109. 

7*2*610. 

79*0*35. 

82*1565. 

suspended 

SOL  1 OS  (LBS/YR) 

2980216. 

*771720. 

6)37895. 

7619995. 

81*919). 

8*52888. 

ORGANIC 

nitrogen  (LBS/TR) 

2*1729. 

376579. 

*87017. 

570523. 

610160. 

617061. 

AMMONIA 

nitrogen  (LBS/YR) 

160601. 

25019). 

32)566. 

3790*6. 

*05380. 

*09965. 

TOTAL  PHOSPHORUS 

AS  P  (LUS/YA> 

192050. 

29*1200 . 

3869*5. 

*5)2*1?. 

*0*78*. 

*  *021.7  . 

SULEATl  (LUS/YR) 

6ot«  |l. 

9*M»0r>. 

122*21*. 

1*3*122. 

15  13(57. 

155110*. 

CHLORIDE  (LUS/YR) 

TolM  1 . 

1  lfll.RS? . 

15 

17**75  «'■. 

!9.‘V**;,U. 

1  •  *  *  10  1. 

NEW  SEPARATE  SEWER  AREA 

NIPOLEUUAC.  *lfS « 

IT?  1 

1/8 

1/90 

2  )0«i 

2010 

r.'.’p 

POPULAT  Ion 

12  l'-7. 

20100. 

2  1 >00. 

2 *900. 

PLOW  (MCi» 

i.  (• 

l.uH 

2.9* 

.  .  »*» 

1.*  > 

' 

U01>  (LUS/YR) 

?<  *  <  ’  . 

10 

1170757. 

15*»,.iMi  . 

U  »9<I7  1. 

K5"  •  '/• 

SJSPENUID 

SOLIDS  (LUS/YR) 

Ml.’  •  1  •  . 

111*162. 

1*  978u;» . 

lli  1TO  2  1. 

IT*  ITS*. 

17957  »H. 

ORGANIC 

NITROGEN  (LUS/YR ) 

MV0*. 

97920. 

108)7’». 

122567. 

130560. 

13199). 

NITROGEN  (LBS/YR) 

*3785. 

58*18. 

718T2 . 

01*31. 

867*2. 

07096. 

TOTAL  PHOSPHORUS 

AS  P  (LMS/YR) 

52362. 

6  186I. 

85950. 

97 38? . 

10173). 

10*156. 

SUL PATE  (LUS/YR) 

165662. 

221026. 

271929. 

308096. 

328190. 

329529. 

C  ML  OR  1 OR  (LMS/YR) 

2076*2. 

2770)5. 

)*)8)7. 

J861T0. 

*11155. 

*1101*. 

NCR  SEPARATE  SEWER  AREA 

A43 


TABLE  A-6-3  (Cont'd.) 
ROCKY  RIVER  WATERSHED 


•KOOK PARK 

19*0 

1>*J0 

2000 

2010 

2020 

POPULATION 

l6«00. 

21700. 

2  i800. 

*3200. 

36500. 

36800. 

PLOW  (MOD) 

l.flo 

2.81 

3.72 

5.62 

5.11 

5.52 

UQO  (LOS/YR1 

1017620. 

1557 090. 

20122*5. 

2975930. 

251)273. 

2619238. 

S  US  PC  NOt  0 

SOLIDS  (LBS/VR) 

1077*90. 

16003*2. 

206L628. 

307*750. 

K4TU6. 

2686  398 . 

OH CAN  1C 

NITROGEN  (LBS/VR) 

ATllli. 

121.297. 

15890*. 

230213. 

19*508. 

196 10T. 

AMMONIA 

NITROCtN  (LUS/VR) 

9d0o* . 

83910. 

105507. 

1529*9. 

129228. 

130790. 

TOTAL  PHOSPHORUS 

AS  P  fiuS/TR) 

69*  38. 

1003*1.. 

1.617  3, 

102909. 

15*5*1. 

mnii. 

SULFATE  (LUS/VR) 

219686. 

317*73. 

3.»9lBb. 

578096. 

*88936. 

*9295*. 

CHLORIDE  (LBS/VR) 

275396. 

3  *7*123. 

5003*2. 

725 328. 

612835. 

617872. 

MEW  SEPARATE  SEWER  AREA 

LAKEWOOD 

1*170 

1 180 

1990 

2000 

2010 

2020 

POPULATION 

.B0CJ2. 

91860. 

105*6*. 

1162*0. 

123082. 

12*78*. 

PLOW  (MOD) 

8.87 

11.0? 

n.  in 

15.U 

17.23 

18.72 

UOO  (LBS/VR) 

500)21*. 

6035200. 

7121*56. 

00612*1. 

8535736. 

8881500. 

SUSPENOEO 

SOLIDS  (LtfS/VP? 

5297521. 

62028*5. 

7113927. 

027  I18P. 

0760  |60 , 

910  17  30. 

OR  CAN 1C 

NITROGEN  (lBS/VR) 

*29698. 

««'»5?2. 

‘62018. 

610**3. 

65690*. 

66*97* . 

AMMONIA 

NITROCtN  (LBS/VR) 

205*78. 

3252 )o. 

it  nos. 

*11*3 '8. 

*35772. 

**1798. 

TOTAL  phosphorus 
as  P  (LBS/VR) 

3M3-H*. 

150  n-,. 

***»5  Vi. 

*  •?  1  •  ■  • . 

*.  'll.'"'. 

'<  n .. 

sULFATl  (LHS/VR) 

nHoio*.. 

12  10517. 

1*127*2. 

)V  7  *  »2. 

I'.'l  IT*  \. 

*  '  .  M . 

CHtORIDl  f  lBS/VR) 

13'.  *H1 1 . 

r.**2i.-3. 

17  roTAv. 

•  1*  •  '. 

•  ‘61. 

•ICM  SfPARAVt  jtWER  ARIA 


A44 
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TABLE  A-6-3  (Cont'd.) 
CHAGRIN  RIVER  WATERSHED 


PAIftMMMT  *0 

1970 

19*0 

1990 

2000 

2010 

2020 

POPULATION 

628. 

**06. 

12*30. 

16*50. 

20030. 

22600, 

PLOW  (MOD) 

0.07 

0.5* 

1.55 

2.1* 

2.00 

J.*0 

MO  (LBS/YE) 

3*967. 

29*66*. 

*39336. 

11*0807. 

13*9000. 

161*2*0. 

SUSPCNOCD 

SOLIDS  (LttS/YB  ) 

*1260. 

302850. 

062020. 

1170820. 

1*25635. 

165563*. 

on  COMIC 

NITMMN  (LBS/Y*) 

33*7. 

2  3901. 

66  2  39. 

07662. 

1067*0. 

120062. 

APtONIA 

NITMMN  (LSS/Yft) 

2223. 

15079. 

**000. 

502*1. 

70916. 

00298. 

TOTAL  PMOSPMOHUS 

AS  P  (Llf/M) 

2669. 

10909. 

52629. 

696*9. 

0*007. 

96027. 

SUL  PATE  (LSS/Y*) 

8*12. 

60079. 

166506. 

220356. 

268312. 

30  3010. 

CMLonioe  (LOS/rt) 

105**. 

7630  3. 

208700, 

276195. 

33630*. 

300797. 

NEW  SIPAAATE  l(MEI  AKEA 

CMACAIN  PALLS 

1970 

19*0 

1990 

2000 

2010 

2020 

POPULATION 

*606. 

6720. 

9507. 

1123*. 

1220*. 

12666. 

PLOW  (MCO) 

0.51 

0.81 

1.19 

l.*6 

1.71 

1.90 

M©  (LOS/TO) 

206002. 

**150*. 

6*1960. 

779355. 

8*63*7. 

901502. 

SUSPENDED 

SOLIDS  (LtoS/YP) 

3o26l*. 

*63768. 

669310. 

799066. 

060620. 

92*618. 

oncAMic 

NITROMN  (LBS/YH) 

2*6*5. 

35011. 

50663. 

590B7. 

65035. 

67*97. 

n'wwh  (ui/n) 

16308. 

21792. 

33660. 

397  80. 

*3200. 

«*$**. 

TOTAL  PHOSPHORS 

AS  P  (LSS/YW) 

I960 2. 

?fl*52. 

*0253. 

*7502. 

6U.72. 

IG?8. 

SULPATE  (LBS/vt) 

61?no. 

90010. 

127351. 

1505  T». 

16  3*79. 

169667. 

CMLonioe  (Liis/m) 

77  )V,. 

U2029. 

1V162?. 

180686. 

20*905. 

212662. 

NEW  SEPARATE  SEWE*  M(A 


CHAGRIN  RIVER  WATERSHED 


AURORA  CENTRAL 

mo 

19*0 

1990 

2000 

2010 

2020 

POPULATION 

mo. 

3176. 

65*9. 

11600. 

14020. 

16285. 

PLOW  (MGD) 

0 ,22 

0.  18 

0.82 

1.51 

1.96 

2.44 

»00  (LBS/yR) 

123*79. 

2060  35. 

442221. 

804460. 

972287 . 

1159084. 

Suspended 

SOLIDS  (LBS/YR) 

130T*3. 

211758. 

454173. 

*256  30. 

997*73. 

12*6*04. 

ORGANIC 

NITROGEN  (LBS/YR) 

1060 1)  • 

16712. 

34900. 

61016. 

74713. 

867*3. 

AMMONIA 

NITROGEN  (LBS/YR) 

7040. 

11103. 

23187. 

41070. 

49638. 

57657. 

TOTAL  PM0SP'*O«US 

AS  P  (LUS/*R) 

84?6» 

13278. 

27728. 

49114. 

59361. 

68951. 

SULPATE  (LBS/YR) 

266*7. 

42008. 

87727. 

155388. 

18  7805. 

218146. 

CHLORIDE  (LBS/YR) 

33*12. 

5265  3. 

109958. 

194764. 

2  35  396. 

273425. 

NEW  SEPARATE  SEWER  AREA 

MCPARLANO  CREEK 

1970 

1980 

1990 

2000 

2010 

2020 

POPULAT ION 

1615. 

5227. 

15206. 

204?6. 

25120. 

28630. 

PLOW  (MGD) 

0.10 

0.63 

1.90 

2. Cl 

3.5? 

4.29 

UOO  (LBS/YR) 

10145?. 

347414. 

10267*5. 

14 1(  547. 

1747070. 

2037739. 

SUSPENDED 

SOLIDS  (LBS/YR) 

107419. 

352953. 

10545  36. 

145  7*20. 

1787915. 

2089988. 

ORGANIC 

NITROGEN  (LBS/YR) 

8713. 

27855. 

91033. 

IO885O. 

133864. 

1  a  7569. 

AMMONIA 

NITROGEN  (LBS/YR) 

*789. 

18506. 

5  3837. 

72318. 

88977. 

10  1 704  . 

TOTAL  PHOSPHORUS 

AS  P  (IWS.'YR) 

0  O  t. 

72131. 

64  392. 

°(  *1  i  4 , 

I'M  '  .8. 

’171'. 

5  M  r  AT  k  (l  ttS  /  YR  > 

■■1 

T*'*'  1  •* . 

20 76 12. 

?’3M6. 

171  ■■  •  . 

«!»  1  .1 

LHLCNIiH  (  L  i*  S  '  v  R  ) 

274*  , 

M7 1(  \  . 

7  .  ■;  109. 

74  7 

4  1’  . 

L  V  '  '  . 

NlW  MlAWAIt  SfcwlR  APIA 

• - 

- 

50L0N  NOR  T'tEAST 

n?-» 

1  I’*  ' 

1  )  10 

7500 

.Ml  ' 

7 "  .’r 

**'  *Pul  A  t  |nrj 

l  ■« 

tr  ■. 

v.nn. 

0.  .i. 

l  '•  .0. 

LOW  (  w.u) 

1.1 

.  to 

9.7  1 

0.  * 

1.50 

uno  CLi  s  '  »R  • 

20>.  IV.. 

nn;  ••>. 

47-  1  . 

.  >•  4  10. 

'll’NP. 

SUSPLNI'Ci’ 

SOLIDS  ’U*S/TR) 

•«v  .  .. 

71  ,‘f"  4 . 

70  1  760  . 

4  *1107. 

1  1.  105. 

■*  K'PiT. 

ORGANIC 

NITROGEN  (LBS/YR) 

71  »•. 

1678*.. 

29842. 

3'-770. 

45829. 

5  32  '0. 

AMMONIA 

NITROGEN  CL8S/YR) 

4780. 

11153. 

r»827. 

24429. 

30448. 

35405. 

total  phosphorus 

AS  P  (LBS/YR) 

5716. 

13337. 

73710. 

29216. 

36412. 

47  740. 

SULPATE  (LBS/YR) 

10084. 

42  196. 

7*015. 

92429 , 

115201. 

133955. 

CHLORIDE  CLBS/VR) 

2266 1,. 

52888. 

94024. 

115851. 

144394. 

167900. 

NEW  SEPARATE  SEWER  AREA 


AD-A1Q1  411 

UNCLASSIFIED 


HAVENS  AND  EMERSON  LTD  CLEVELAND  OH  F/6  13/2 

WASTEWATER  MANAGEMENT  STUDY  FOR  CLEVELANO-AKRON  ANO  THREE  RIVER— ETC  <U> 
AUG  73  DACW49-72-C-004B 

NL 


CUYAHOGA  RIVER  WATERSHED 


nioclcmcld 

1970 

lUO 

1998 

2880 

2018 

2828 

POPULATION 

1700. 

1000. 

*700. 

5200. 

7000. 

0208. 

'LOW  (MCO) 

0.11 

8.36 

0.59 

0.68 

0.98 

1.23 

MO  (Llt/TI) 

105*05. 

197110. 

317167. 

)606?o. 

*85*50. 

5036». 

SUSPENDED 

504.101  (LBS/TR) 

111GHI, 

202575. 

3259*5. 

370110. 

*98225. 

598608. 

(HIAliiC 

NITROGEN  <L**/Y*) 

90  W, 

15987. 

290*6. 

27711. 

37303. 

*3691. 

MMHIA 

NITROGEN  <L«S/TR> 

bor>. 

10621. 

166*0. 

18*11. 

2*703. 

29032. 

TOTAL 

A)  P  (LUS/VR) 

7198. 

12702. 

19900. 

22017. 

296  38. 

3*719. 

SULFATE  O.US/VR) 

2277-'. 

62259. 

69657. 

93768. 

1090*  3. 

CMCORtoe  atfs/T*> 

285*1. 

50370. 

78913. 

67300. 

117530. 

137670. 

HEM  SCTAKATE  tWW  AU* 

RUM TON 

1970 

1980 

1990 

2000 

2010 

2020 

population 

1100. 

2100. 

2900. 

3500. 

*200. 

5100. 

FLOW  (MGD) 

0.12 

0.25 

0.36 

0.*5 

0.59 

0.T6 

M>0  <U»S/YR> 

68255. 

137970. 

195822. 

2*2725. 

291270. 

362992. 

SUSRCNOCO 

5 OLIOS  CLttS/YR) 

72270. 

1*1802. 

201115. 

2*9112. 

298935. 

372300. 

ORGANIC 

NITROGEN  (L8S/YA) 

581-2  . 

11191. 

15*5*. 

18651. 

22382. 

27170. 

AMMONIA 

NlTROCrU  (l  <S/TR> 

1895. 

7*35- 

10267. 

12392. 

1*870. 

10057 . 

TOTAL  PHOSPHORUS 

AS  P  <IRSM») 

*657. 

8891. 

12279. 

1*819. 

17783. 

21593. 

SULFATE  (LflS/TR) 

1*715. 

20111. 

380*7. 

*608*. 

56261. 

60317. 

CML0RI0E  (L8S/TR) 

10  40'). 

152VJ. 

*0091. 

5976',. 

70518. 

05629 . 

NEW  SEPARATE  StWER  AREA 

.  — 

MANTUA 

1970 

r.*Bo 

1990 

2000 

2013 

2020 

POPULATION 

1A  Ai| . 

185". 

2  J30. 

2MTI. 

IG.'U. 

1  <75 , 

FLOW  TNG O) 

0.16 

0.  30 

0. 18 

0.51 

0.00 

BOO  CLHS/YR) 

O')!'-*. 

1215**1  • 

160709. 

20108  ». 

2510*7. 

20?  >20. 

l«BftP.»/ni> 

•»*#.!•  1. 

1.**  t?  1 . 

16509  ». 

20925*. 

257651. 

290175. 

ORGANIC 

NITROGEN  CUUS/TR) 

767*. 

'*859. 

12691. 

15667, 

192H. 

21183. 

AMMONIA 

NITROGEN  (LBS/TR) 

5010. 

6550. 

8*26. 

10*09. 

12817. 

1*073. 

TOTAL  PHOSPHORUS 

AS  P  (LOS/tR) 

6097. 

7833, 

10077. 

12**8. 

15J2T. 

16030. 

SULFATE  (LRS/TR 1 

192  10. 

2*782. 

31881. 

39383. 

•0*92. 

532*7. 

C  ML  OR  1  Of  <  LRS/TR) 

2*178. 

31061. 

39960. 

*9163. 

60700. 

667*0. 

TABLE  A-6-3  (Cont'd.) 


CUYAHOGA  RIVER  WATERSHED 


SMALERSVILLE 

mo 

1980 

1990 

2000 

2010 

2020 

POFULAT ION 

2982. 

R09'». 

5*6*. 

6900 . 

80*0. 

88,0. 

f  LOW  (MGO) 

0.3) 

0.*/ 

0.68 

0.  <o 

1.13 

1.32 

BOO  (LBS/YR) 

1850  J3. 

2o805*>. 

36895*. 

*78515. 

55757*. 

628*75. 

SUSPENDED 
f OLIOS  (LBS/YR) 

mjiT. 

275502. 

378928. 

*91107. 

5722*7. 

6**590. 

OR 6AM |C 

NITROGEN  (LBS/VA) 

15891. 

217*2. 

29118. 

3677C. 

*28*5. 

*7055. 

AMMONIA 

NITROCCN  ( LBS/YR) 

10558. 

\***5. 

19  3*5. 

2**29. 

78*66. 

3126). 

TOTAL  PHOSPHORUS 

AS  P  (LBS/YR) 

12626. 

17275. 

£  31 35- 

.'  *2  i'». 

3*0*1. 

J*)8o. 

SULFATE  (LBS/YR) 

399*5. 

5*65*. 

73193. 

92*. "• . 

107700. 

n?282. 

chloride  (LBS/YR) 

500*8. 

6850). 

917*». 

115561. 

13*991. 

1*  1256. 

NEW  SEPARATE  SEWER  AREA 

TWIN  lAKLS 

1970 

l»8o 

1  190 

2000 

.5)10 

.'020 

POPULATION 

0. 

1680. 

2220. 

280'.. 

3282. 

35fl/. 

FLOW  (MGD) 

0.00 

0.20 

9.20 

o.u- 

0.*( 

0.5* 

UOO  (LBS/YR) 

0. 

110)70. 

190  III. 

19*527. 

.'27o  07. 

255**7. 

SUSPCNDLO 

SOLIOS  (LU5/YR) 

0. 

n)R*2. 

15*37). 

l)9l*»*. 

2)3596. 

261997. 

OR  r.  AN  1C 

NITROGEN  (LUS/YR) 

o. 

395). 

11862. 

1*9*3. 

17*90. 

AMMONIA 

NITROGEN  (LUS/YR) 

5X8. 

7881. 

NO)!. 

12620. 

'?T 

TOTAL  PHOSPHORUS 

AS  P  ( LUS/YR ) 

0. 

7113. 

i*2S. 

11876. 

11896. 

IMHfi. 

SULFATE  (LUS/YR) 

V*  •  * . 

*  ]  »(.* . 

t'i  '7.  . 

Cm  OR  IOC  CLBS/YR) 

’ •?. 

17  )7li . 

*?*' 

551 *5. 

••"7  *• 

NEW  St  PAR  ATE  StWE«  AREA 

RAVENNA 

l'»7'» 

1  ■R-' 

r»>*i 

?0O  l 

201  ) 

V.T 

population 

13**'. 

.vi**. 

»71».N. 

AR.VP, 

7*  <15. 

FLOW  (Mr.O) 

!*.*'.  H 

1, 

11.15 

UO0  (LUS/YR) 

BH.*'  . 

in...,.  -•  . 

m  '  i.’2H , 

Ho.  -  •  N.  . 

*"  U  ”  . 

-H  ,  i<-H. 

SOS  PL  NOE  l) 

SOLIOS  (LBS/yk) 

H*»  1  «  |«  . 

*Y. 

•5770*  .. 

*17**12. 

*355597. 

•.*?*  M  1. 

ORGANIC 

NITROGEN  (LBS/YR) 

7  16*8 . 

llM-if,*,. 

198020. 

31?5**>. 

1639**. 

396025. 

AMMON  1  A 

NITROGLN  (LUS'TR) 

*7002. 

790)8. 

1)1965. 

2071  SO. 

2*1', 31. 

26)112. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/YR) 

56926. 

9*527. 

157))',. 

2*3)2*. 

2388*3. 

31*650. 

SULFATE  (LOS/YR) 

180102. 

2970* : . 

*  97777. 

7856*6. 

91)8*1. 

995*86. 

CHLORIDE  (LBS/YR) 

2257*1. 

37*820. 

623916. 

98*73). 

11*5*1). 

12*77*8. 

NEW  SEPARATE  SEWER  AREA 


A48 


CUYAHOGA  RIVER  WATERSHED 


Wf 

1970 

1980 

IBM 

2000 

2010 

2020 

population 

25)65. 

1080«. 

56100. 

71900. 

85100. 

9370B. 

plow  <mbd) 

2.79 

1.90 

7.01 

9.38 

11.91 

14.06 

MD  (LBS/TR) 

I5TT99T. 

2680560. 

1788152. 

•986261. 

5901683. 

6569096. 

VilRNMI 

sot loi  (lbs/»r> 

1666*80. 

2755020. 

1890513. 

5117*01. 

605*991. 

68*009*. 

MMUHC 

MTMtfN  <LBS/YR> 

)  35170, 

217123. 

298957. 

3*3155. 

•53*98. 

*99327. 

nTnuhcn  aif/m) 

8y805. 

1*1152. 

198622. 

25*562. 

301296. 

3317*5. 

TOT  At  PHOSPHORUS 

AS  f  (LBS/YA) 

107)95. 

172717. 

237527. 

30**2*. 

360313. 

396726. 

SULPATC  (LBS/YR) 

3)9777. 

916530. 

751*87. 

963116. 

11)9957. 

1255158. 

CHtOOlOC  (LM/VK) 

*25878. 

6350)2. 

9*1919. 

1207200. 

1*28828. 

1573222. 

MCW  UPAMTE  SCWCR  AREA 

FISH  CKIEK 

1970 

1980 

1990 

2000 

2010 

2020 

POPULATION 

7659. 

21011. 

*2*62. 

*960*. 

5*690. 

56900. 

PLOW  (MCO) 

0.81 

2.8!) 

5.31 

6.  *5 

7.66 

8.53 

•00  (LBS/YR) 

*752*1. 

1579193. 

28672*6. 

3*  *00)6. 

3792750. 

*0*9856. 

SUSPENDED 

SOLtOS  (LBS/YR) 

50)1  *6. 

162  1367. 

29**738. 

3530563. 

3*92559. 

*15  3090. 

ORGANIC 

NITROGEN  (USS/YR) 

10815. 

128111. 

221*200. 

26*3*0. 

291**3. 

30)220. 

AMMONIA 

HITROCCN  (LBS/YR) 

•'’71 17. 

85117. 

150337. 

17562). 

193630. 

201*5*. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/TA) 

3?1?0. 

101781. 

17978*. 

21002). 

231557. 

2*091*. 

SULPATC  (LBS/YR) 

102596. 

r ?oi 1 . 

56.1900. 

66**70. 

7)2foD0. 

76220*. 

C  ML  OR  IDT.  (LUS/YR) 

1?8*>‘»5. 

An  36*8. 

71. '*•1)7. 

*32851. 

•1182*5. 

-155  35)  , 

NEW  SEPARATE  SEWER  AREA 

. 

. 

HUDSON  S  It  i 

1  »70 

1  »8n 

1-190 

200*,) 

20  ID 

2020 

population 

*3o0. 

8310. 

11500. 

1*10(1. 

17600. 

.*0000. 

fLOW  f  MOD) 

1.06 

).*» 

1.8) 

2.  *6 

1.09 

HOD  (LttS/VR) 

V*1M  1. 

SlmR,’,. 

771.5  37. 

177 R )5. 

1220559. 

1*1.620*, 

SUSPENDED 

SOLID*".  (LBS/YR) 

11  1 39.'. 

5  Mi  »2l. 

797525. 

10O)M-7. 

t  «*'».•»*  79. 

15O)7‘i0 , 

ORGANIC 

NITROGEN  (LUS/YR) 

;*•».»  in. 

1710*1. 

i»l.»8  3. 

7513*. 

)37'»0. 

10-1777 

AMMONIA 

NITROGEN  (LBS/YR) 

17207. 

31298. 

10716. 

*9921. 

6?  31 J. 

7293*. 

total  phosphorus 

AS  P  (LBS/YR) 

20577. 

17129. 

*8691. 

59699. 

7*518. 

07220. 

SULPATC  (LBS/YR) 

65102. 

118*16. 

15*0*8. 

188876. 

235761. 

2759*7. 

CHLORIDE  (LBS/YR) 

81599. 

1*8*23. 

193085. 

236739. 

29550*. 

3*587*. 

TABLE  A-6-3  (Cont'd.) 
CUYAHOGA  RIVER  WATERSHED 


AKRON 

1)70 

l‘»0O 

1990 

2000 

2010 

POPULATION 

3**177. 

376292. 

*18211. 

*5310*. 

*703<-l. 

PLOW  (MCO) 

93.0U 

60.21 

6.3.59 

7C.16 

00.90 

MX)  (LRS/TR } 

190B2OQO. 

20601970. 

2**2  3500. 

26*72  >*0. 

29105090. 

SUSPENDED 

SOLIDS  (LBS/TR) 

20)52*00. 

31589700. 

366  35260. 

397  09*10. 

*2920*30. 

OR  CAN  1C 

NITROCEM  (LBS/TR) 

19370*9. 

2005260 . 

22286*5. 

2*15656. 

2501-553. 

AMMONIA 

N 1 TROGEN  (LBS/TR) 

1221037. 

1332261. 

1*00676. 

160*922. 

1605112. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/TR) 

1*00209. 

15913  M. 

177070*. 

191928B. 

1991507. 

SULFATE  (LBS/TR) 

A6 19799. 

jO*OG 10. 

56021**. 

6072232. 

6  30  0  7  1  9. 

CHLORIDE  (LBS/TR) 

5790*0*. 

63179*1. 

7021761. 

7610972. 

7097 360. 

COMBINED  SEWER  AREA 

_ 

MACEDONIA 

1970 

1900 

1090 

2000 

2010 

POPULATION 

906*. 

188*3. 

25557. 

30520. 

33169. 

PLOW  (M6D) 

1.00 

2.26 

3-19 

3.97 

*.6* 

BOO  (LBS/TR) 

562*21. 

1238  3  1  3. 

1725735. 

2116560. 

2300269. 

SUSPENOCO 

SOLIDS  (LOS/YR) 

595505. 

1272711 . 

1772377. 

2172260. 

2360002. 

ORGANIC 

NITROGEN  (LBS/TR) 

*8  302. 

ion**i. 

136193. 

1626*1. 

176758. 

AMMONIA 

NITROGEN  (LBS/TR) 

32091. 

66731. 

90*0*. 

100051- . 

117*35. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/TR) 

30377. 

7980?. 

108208. 

12  12??. 

1*0*37. 

SULFATE  CLUS/TR) 

121*17. 

252*78. 

3*2  3**. 

<•''08  0  . 

***319. 

C ML OR  IOC  (LOS/TR) 

15.!  10*. 

316*‘ 9. 

*7*19?. 

512*31. 

55!  *07. 

NEW  SEPARATE  SEWER  AREA 


CREENWOOO 

r*7<* 

19  Bo 

1  >'»0 

2000 

?ul" 

POPULATION 

2')*>9. 

*5M). 

(-000 . 

fl.’*0. 

•600. 

PLOW  (MCD) 

0.13 

o.m. 

0.7*. 

1..JT 

1.3* 

OOO  (LBS/VR) 

1  Mi.iH'l  . 

>*••'*2. 

*n\5.’. 

•  7l**i. 

*■-.576'. 

SUSPFNDtD 

SOLIDS  (LUS/VR) 

I  »7U 

3  *7  >j:i. 

U.'  IMifl. 

50'  *8.’. 

<•  1  I.’Rm  . 

ORGANIC 

NITROGEN  (LBS/TR) 

l/)02. 

2*  30U. 

12*00 . 

*3)11. 

5115). 

AMMONIA 

NITROGEN  (LBS/TR) 

10610. 

161*5. 

21520. 

•’ )  17*. 

3398y. 

TOTAL  P««OSPMORUS 

AS  P  (LBS/TR) 

12690. 

19  307 . 

257*3. 

3*080 . 

*06*6. 

SULFATE  (LBS/YR) 

*0173. 

61003. 

01**5. 

11)379. 

120597. 

CHLORIDE  (LBS/TR) 

50  35  3. 

76567. 

102001. 

1303*9. 

16110*. 

2020 

"71060. 

a?.** 

2922976U. 

*290*9*0. 

2510320. 

1667  B 16 . 

199*501. 
6]  10 16  j. 

7909230. 

2020 

J556G. 

5.33 

2531*09. 

2596317. 

10'»531. 

125921. 

150906. 
*V  *.>*. 
.  '715  3. 

.‘020 

IrtltoU. 
1  .*  2 
723130. 

•.*1*3. 

35971. 

*3017. 

176ON0. 

170506. 


NEW  SEPARATE  SEWER  AREA 


TABLE  k- 6-3  (Cont’d.) 
CUYAHOGA  RIVER  WATERSHED 


sractrsaoRO 

1*170 

1)80 

1990 

2000 

2010 

2020 

POPULATION 

*7?9. 

•950. 

12595. 

15585. 

18120. 

19850. 

plow  (mo) 

0.51 

1.07 

1.57 

2.0) 

1.9* 

2.98 

•00  (LRS/YR) 

296517. 

500015. 

850*77. 

1080819. 

1256621. 

1*1282). 

SUSPENOEO 

VOL lOt  (LRS/YR) 

313980. 

60*3*9. 

873*6). 

1109262. 

1289690. 

1**90*9. 

ORGANIC 

NITROGEN  (LRS/YR) 

25*67. 

*7695. 

67119. 

8)052. 

96561. 

105781. 

ArnmiiA 

NITROGEN  (IBI/TI) 

16920. 

316*7. 

**59). 

55179. 

6*15*. 

70279. 

TOTAL  PHOSPHORUS 

AS  P  (IIS/VI) 

207  JR. 

3789*. 

51)27. 

65987. 

76720. 

8*0*5. 

SUL PATE  C LOS/ TO) 

6S017. 

119890. 

168716. 

208769. 

2*2726. 

265901. 

CHLORIDE  (LBS/YR) 

802)9. 

150270. 

211*70. 

261672. 

30*2)5. 

333281. 

NCW  SEPARATE  SEWER  AREA 

AURORA  WESTERLY 

1970 

1980 

1990 

2000 

2010 

2020 

POPULATION 

1570. 

lol?8. 

15565. 

20*72. 

2*621. 

25995. 

PLOW  (NCO) 

0.17 

1.25 

1.95 

2.66 

3. *5 

3.90 

BOO  (LRS/TR) 

97*10. 

685120. 

1051026. 

1*197)3. 

1707*65. 

185019). 

SUSPCNOCO 

SOLI OS  (LRS/TR) 

1031*9. 

70*151. 

1079*32. 

1*5709* . 

1752)90. 

18976)). 

ORGANIC 

NITROGEN  (LBS/YR) 

8367. 

55571. 

829*6. 

109005. 

1)1205. 

1)8527. 

AMMONIA 

NITROGEN  (LBS/YR) 

5959 . 

36920. 

59108. 

72*81. 

8T171. 

920)5, 

TOTAL  PHOSPHORUS 

AS  P  (IUS/YA) 

«.*r. 

**15.’. 

6'j  <02. 

AM.  78. 

1*)*.’*',. 

11006  J, 

SJLPATC  (LUS/YR) 

.’10)1. 

1  Vu.  H. 

20BS01. 

271.M1. 

OlLORIOI  (LUS/YR) 

.N.W.O. 

l75UHt  . 

201111.. 

t7.*5. 

*•  V'*50. 

MEW  '.IPAMU  SEWER  AREA 


TWINSUURA 

I  »?i» 

1  <80 

1  1)0 

2000 

.'210 

.'.VU 

POPULATION 

6*12. 

9  1*0. 

12090. 

1  *  ***9  . 

19*50. 

15670. 

PlOU  (NT.in 

0. 7 1 

1.10 

1.99 

t.fl* 

'.19 

■  15 

aOD  (LBS/YR) 

1  •  •  I.M., 

i.S, 

056*12. 

10»J1'’Y. 

107 1*57. 

l  If.  11.’. 

SU'jPtNDtU 

SOLIDS  (LUS/YR) 

•22582. 

617  17*. 

880051. 

1028*77. 

10/905). 

U*  )*09. 

ORGANIC 

NITROGEN  (LUS/YR) 

3*276. 

*8707. 

67*25. 

7700R. 

8233). 

8)505. 

nTtROGCN  (LBS/YR) 

22772. 

32  360. 

•*929. 

51160. 

5*701. 

55*80. 

TOTAL  PHOSPHORUS 

AS  P  (LRS/TR) 

272)1. 

38699. 

5)729. 

61181. 

65*15. 

66)»7. 

SULPA7E  (L18/YR) 

86160. 

122*79. 

169989. 

19)565. 

206960. 

209907, 

CHLORIDE  (LDS/YR) 

107991. 

153*61. 

21)065. 

2*2615. 

259*05. 

26 3099. 

NCW  ll»MATI  tlMU  AM  A 


A51 


TABLE  A-6-3  (Cont'd.) 
CUYAHOGA  RIVER  WATERSHED 


*«tOH  CENTRAL 

1«J70 

1)80 

1990 

2000 

2010 

202C 

POPULAT *ON 

0270. 

lOttO. 

12927. 

1*190. 

13820. 

12600. 

FLOW  (MGO) 

0.11 

1.29 

1.62 

1.0* 

1.93 

1.09 

BOO  (LBS/TR) 

sim?. 

70«)0*. 

90*076. 

978*17. 

096807. 

SUSPENDED 

SOLIDS  (LOS/TR) 

7*2027. 

723060. 

8)6)19. 

1009973. 

9036  38. 

919000. 

WvAMl  r 

NITROGEN  (LBS/TR) 

*396*. 

77127. 

63877. 

75610. 

736*7. 

671*7. 

AMMONIA 

NITROGEN  (LBS/TR) 

29209. 

3797*. 

*7761. 

702*0. 

*89)0. 

4*610. 

TOTAL  FMOSFHORUS 

AS  P  (LBS/TR) 

3*  7  30 . 

*7)88. 

7*72*. 

60080. 

7871*. 

7  .3*0- 

SULFATE  (LBS/TR ) 

110713. 

1R3L00. 

171137. 

190092. 

107126. 

160783. 

CHLORIDE  (LBS/TR) 

1)8717. 

171)09 . 

217011. 

238270. 

2  320  38. 

21177*. 

NEW  SEPARATE  SEWER  AREA 

BEDFORD  NTS. 

107  ) 

1  »8o 

1090 

2000 

2012 

?0?U 

POPULATION 

IVI'I. 

21*27. 

2782*. 

32030. 

3*200. 

3**’H1. 

FLOW  (MGD) 

1 ,  *5 

2.77 

3. *8 

*.  16 

*.00 

7.17 

UQO  (LUS/TR) 

0?O?3>. 

1*0777 ». 

187801*. 

2221230. 

2377  317. 

SUSPENUSD 

SOLIDS  (LUS/VR) 

8^0 w 6b  . 

1**Ii078  • 

102)593. 

227973*. 

2*  3)876 . 

27177'  8. 

SWSifn  (LBS/TR) 

70 ***. 

11*13*. 

1*827*. 

170608. 

182078. 

:»*?7  n . 

AMMONIA 

NITROGEN  (LUS/YR) 

*6002. 

77  3 '.2. 

•0711. 

u  3*n.>. 

121360. 

12211.. 

TOTAL  PHOSPHORUS 

AS  P  (Lti'i/Ytn 

>«?.' 1 

;j  *9u7. 

nv  ?• . 

2*  1*1. 

SULFATI  (LUS/TR  > 

*7  '  \  . 

17  ‘71‘. . 

*2  |(V,0. 

*  ■  <1  »fl. 

•  •  :  i  . 

CHLOH||.t  (LOS '»R> 

\M  '•! 7. 

r  »•*•. . . 

*  •  ‘  . 

• ,  v*  7  *1  * . 

•»  ■  1. 

•  •  f . 

NfW  SPI'ARATI  St.U  P  AH  L  A 

- *  - 

— 

... 

— 

BEOFORD 

1  i7» 

l  »*n 

; .... 

2  '10 

80. 

TOPULAT  |»M. 

-.7 

2  1  ’Oil. 

;(  n-.}  i . 

•TP’P. 

riow  <  Mf.(> ) 

.  .Tli 

1.  “! 

■8  .  >1  H 

il,  ’* 

;  .Hi. 

HOI)  (LUS/vR  > 

>»  ’ 

112?  17- . 

1 

17*IT-..1. 

17.  *  »*n. 

suspended 

SOLIDS  (LBS/TR ) 

1R7V«  0. 

I7'ii*i77. 

20)36*0. 

23126*0. 

27J6770. 

.  v.770. 

ORGANIC 

NITROGEN  (I.US/YR) 

9  V'  1*  . 

loo?** . 

127363. 

1*0636. 

1*01*6. 

1*01*0. 

AMMONIA 

NITROGEN  (LBS/TR) 

621*  ). 

7270). 

0*«X0. 

73*67. 

90*26. 

7P*2o. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/TR) 

7*317. 

81.797. 

1011*2. 

111777. 

117707. 

1  I  7707. 

SULFATE  (LBS/TR) 

237118. 

27*608. 

32017?. 

3736*1. 

37?  39  *■  • 

172377. 

CHLORIDE  (LBS/TR) 

29*6)8 . 

3**197. 

*01281. 

0*1276. 

*66  76.'. 

*66762. 

COMBINED  SEWER  AREA 


AS  2 


c 


CUYAHOGA  RIVER  WATERSHED 


southerly 

1970 

1030 

1090 

2000 

2010 

POPULATION 

651209. 

73*95*. 

8*0622. 

026**0. 

97 325) 

FLOW  f  MGO) 

101.59 

117. *5 

138.68 

165.6* 

167. *0 

BOO  (LBS/YR) 

35653660. 

*0189**0. 

*9)6*300. 

5*10*080. 

60)90  3*0. 

l«T8S:,?E.*/«> 

5*666990. 

61623810. 

7*076*60. 

811561)0. 

88809330. 

ORGANIC 

NITROGEN  (LBS/YR) 

3*70211. 

3*11773. 

*506319- 

*936998. 

5286*6*. 

NTtRUSn  (  LBS/YR  ) 

2305605. 

2098916. 

299392  3. 

3260059 . 

3**5801. 

total  phosphorus 

AS  P  (LBS/TR) 

2757218. 

3107989. 

3580  361. 

39  225  *  5. 

*120751. 

SULFATE  (LA S/YR) 

8723269. 

98330)8. 

113?7530. 

12*10120. 

13037210. 

CHLORIDE  ( LBS/YR ) 

10933800. 

12  32*760. 

1*197990. 

1555*930. 

163*0920. 

COMBINED  SEWER  AREA 

RICHFIELD 

1970 

1980 

1990 

2000 

2010 

POPULATION 

0. 

5560. 

8880. 

10620. 

11*30. 

FLOW  (MGO) 

0.00 

0.67 

1.11 

1.38 

1.60 

BOO  (LBS/YR) 

0. 

365292. 

599622. 

736*97. 

792670. 

SUSPENOEO 

SOL  I  OS  (LBS/YR) 

0. 

375*39. 

615828. 

755878. 

813530. 

ORGANIC 

NITROGEN  (LBS/YR) 

0. 

29629. 

*7322. 

5659*. 

60910. 

AMMONIA 

NITROGEN  (LBS/YR) 

0. 

19685. 

31**0. 

37600. 

*0*68. 

TOTAL  PHOSPHORUS 

AS  P  (LBS/YR) 

0. 

235*1- 

37598. 

**965. 

*8395. 

SULFATE  (LBS/YR) 

0. 

7**79. 

218952. 

1*2260. 

153110. 

CHLORIOE  (LBS/YR) 

0. 

93352. 

1*9095. 

178310. 

191910. 

2020 

97**10. 

170.5? 

60*62130. 

8891*910. 

52926)1. 

3**9897. 

*125650. 

13052710. 

163603*0. 


2020 

12150. 

1.82 

86*776. 

8869 50. 
6*T*7. 
*3017. 

51**3. 
162755. 
20  3998. 
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7.  Reuse  Potential  -  Water  quality  requirements  are  dependent  upon  the 
use  for  which  the  water  is  intended.  Throughout  the  study  area  the  water 
usage  varies  widely  from  the  industrialized  urban  areas  to  the  rural  farmlands. 

In  an  attempt  to  categorize  water  usage,  the  following  groups  were  selected: 

1.  Public  water  supply  -  residential  and  commercial  consumption. 

2.  Irrigation. 

3.  Agricultural  -  livestock  consumption. 

4.  Recreation  -  swimming,  boating,  etc. 

5.  Fish  -  sustain  fish  and  other  aquatic  life. 

6.  Industrial  I  -  Cooling  Water. 

7.  Industrial  II  -  Boiler  Feed  Water  (150-250  psi) . 

8.  Industrial  III  -  Food  Processing  Industry  consumption. 

9.  Industrial  IV  -  Steel  Manufacture,  General  Industrial  consumption. 

Each  of  these  categories  requires  a  different  quality  of  water.  The 

importance  of  defining  the  water  quality  criteria  is  to  give  insight  to  the 
potential  of  waters  in  regard  to  their  reuse  by  certain  water  consumption 
categories.  Tables  A-7-1  and  A-7-2  summarize  the  allowable  values  of  various  water 
quality  parameters  by  water  usage  category.  The  principl e  sources  of  this  data 
were  Water  Quality  Criteria  by  McKee  and  Wolf  and  the  Report  of  the  Committee 
on  Water  Quality  Criteria,  F.W.P.C.A. 


A56 


1 

TABLE  A- 7-1 

DOMESTIC  WATER  QUALITY  REQUIREMENTS  ] 

Public  ' 


Water 

Supply 

I rriga- 
tion 

Agricul¬ 

tural 

Recrea¬ 

tion 

Fish 

Biochemical  Oxygen  Demand 
(monthly  average),  mg/1 

1.5  -  2.5 

- 

- 

* 

* 

Fecal  Coliform,  MPN  per 

100  ml  (monthly  average) 

5,000 

* 

* 

200 

* 

Dissolved  Oxygen,  mg/1 

>4 

* 

* 

* 

>  5 

pH  (average) 

6.0  -  8.5 

6-9 

*  6. 

.5  -  8.3 

6.0  -  ! 

Chlorides  (max.),  mg/1 

250 

100 

1500 

- 

400 

Fluorides,  mg/1 

1.7 

10.0 

1.0 

* 

1.5 

Phenolic  Compounds,  (max.) 
mg/1 

.001 

50 

1000 

* 

0.2 

„  .  .  ,  .platinum-cobalt. 

Color,  units  (r  .  ,  ,  ) 

standard 

75 

- 

- 

* 

* 

Turbidity,  Jackson  Units 

10  -  250 

- 

- 

* 

50 

Ammonia,  mg/1 

0.5 

* 

* 

* 

1.0 

Dissolved  Solids,  mg/1 

500 

1000 

2500 

* 

2000 

Temperature,  °F 

85 

- 

- 

85 

<5°  gre; 

monthly  average 


*No  data  available 
-Not  a  critical  parameter 


TABLE  A-7-2 


INDUSTRIAL  WATER  QUALITY  REQUIREMENTS 

Industrial 

I 

II 

III 

IV 

Cooling 

Boi  ler 

Food 

Steel 

Water 

Feed 

Processing 

Manu. 

Turbidity,  Jackson  Units 

SO 

10 

1-10 

* 

Hardness,  mg/1  as  CaC03 

50 

40 

10-250 

* 

Iron,  mg/1 

O.S 

* 

0.2 

- 

Manganese,  mg/1 

0.5 

* 

0.2 

- 

Iron  and  Manganese,  mg/1 

O.S 

* 

0.2-0. 3 

- 

pH 

6. 5-7. 5 

8.4 

* 

5  -  9 

Fluoride,  mg/1 

* 

* 

1.0 

* 

Dissolved  Solids,  mg/1 

* 

50-3000 

850 

1500 

Chlorides,  mg/1 

* 

* 

50 

175 

_  ,  -platinum-cobalt. 

Color,  units  (*  5tandard  ) 

2-80 

10 

- 

Temperature,  °F 

100 

120 

★ 

100 

*No  data  available 

-Not  a  critical  parameter 


There  are  several  areas  where  reuse  is  presently  being  practiced  either 
directly  or  indirectly.  In  the  lower  Cuyahoga  River  area,  the  effluent  from 
the  Southerly  Plant  along  with  the  flow  of  Cuyahoga  River  water  is  being  used 
for  cooling  purposes.  In  the  upper  Cuyahoga  and  in  the  Rocky  and  the  Chagrin 
Rivers  water  is  withdrawn  for  public  water  supply,  and  at  least  part  of  the 
volume  withdrawn  has  had  prior  use.  With  development  of  the  upper  watersheds, 
it  will  become  even  more  critical  in  the  future  to  protect  this  reuse  require¬ 
ment  by  improving  wastewater  treatment.  Table  A-7-3  shows  withdrawal  and 
upstream  uses. 


8.  Stream  Flow  Quality  -  The  feasibility  report  indicates  major  stream 
quality  conditions  and  Figure  A-8-1  indicates  the  general  water  quality  zones. 


Additional  information  on  the  Cuyahoga  River  indicates  that  the  reach  from 
the  Ohio  Edison  dam  to  the  confluence  with  the  Little  Cuyahoga  River  does 
not  continuously  meet  the  temperature  standard  for  Aquatic  Life  "A",  stated 
in  the  Feasibility  Report. 

The  stream  water  quality  criteria  has  been  revised  by  the  Ohio  Water 
Pollution  Control  Board.  The  revision  upgrades  the  Aquatic  Life  "B”  classi¬ 
fication  to  Aquatic  Life  "A"  class,  and  modifies  the  industrial  water  supply, 
recreation,  and  aquatic  life  criteria.  The  most  recent  water  quality  criteria 
is  shown  in  Table  A-8-1. 
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9.  Sediment  Deposits  in  the  Three  Rivers  Watershed  Area  -  Sediment 
deposits  occur  along  rivers  and  streams  where  the  velocity  of  the  river  is 
reduced  due  to  an  increase  in  cross  sectional  area.  This  can  be  caused  by- 
natural  formations  or  nan-made  dams  or  impoundments.  Tables  A-9-1,  A-9-2 
and  A-9-3  tabulate  the  characteristics  of  the  impoundments  in  the  Chagrin 
River  Basin,  the  Cuyahoga  River  Basin,  and  the  Rocky  River  Basin,  respectively. 
Table  A-9-4  lists  the  Natural  Lakes  and  Impoundments  for  each  of  the  watersheds. 

Following  is  a  written  description  of  the  sediment  deposit  areas  by 
watershed. 
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a.  CHAGRIN  RIVER 


Main  Branch  -  Bass  Lake  to  Aurora  Branch 

Bass  Lake  -  The  outlet  for  several  miles  has  a  low  gradient  and 
has  been  dredged.  Most  recent  dredging  or  channeling  is  in  the  Butter¬ 
nut  Road-Cochran  Road  reach.  Banks  and  substrate  are  not  stable  and 
contribute  silt  and  organics  to  the  stream  flow. 

Chagrin  Falls  -  Chase  Bag  Co.  Two  impoundments,  approximately 
ten  feet  deep.  A  third  dam,  ten  feet  in  height,  but  holding  a  narrow 
pool  of  an  estimated  five  or  six  acres,  is  located  below  the  Chase 
Bag  Co.  impoundment  and  in  the  center  of  the  town.  It  also  is  nearly 
full,  but  flushing  action  of  high  flows  keeps  the  pool  depths  at  an 
estimated  one  to  three  foot  depth.  Much  of  the  fill  appears  to  be 
gravel  and  rock  slabs  to  a  size  of  at  least  one  foot. 

Below  this  dam  is  a  steep  section  in  which  the  river  drops  about 
40  feet  in  about  ISO  yards. 

Main  Branch  -  Aurora  Branch  to  Lake  Erie 

From  the  confluence  of  the  Aurora  Branch  with  the  Main  Branch  of 
the  Chagrin  River  near  Chagrin  Falls  Village  to  State  Route  84  at 
Willoughby,  small  sediment  beds  made  up  of  sills,  sand  and  gravel 
are  frequent.  North  of  Mayfield  Road  some  channel  clearing  operations 
have  been  carried  out  to  maintain  a  freely  flowing  channel.  Bank 
erosion  is  common  to  this  entire  reach,  with  sediments  building  on 
the  inside  of  curves  at  and  below  the  outside  curve  cutbanks. 

Dam  at  Gates  Mills  Village  -  This  impoundment  holds  an  estimated 
12-15  surface  acres  of  flowing  pool,  approximately  six  feet  deep.  It 
is  about  one-half  filled  with  rock  debris,  and  sandy  gravel. 

Construction  of  Interstate  90  was  accompanied  by  relocation  of 

AO 
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the  river  channel  on  the  flood  plain  in  that  area.  Erosion  was 
rapid  and  locally  severe  in  this  reach  for  several  years  but  now 
the  banks  seem  to  be  stabilizing. 

Willoughby  Dam  and  Pool  -  This  is  a  six  foot  high  dam  impounding 
the  main  River  for  Public  Water  Supply.  There  are  two  intakes,  one  in  the 
Main  Branch  about  150  feet  above  the  dam,  and  the  other  in  the  East 
Branch  near  the  head  of  the  backed  up  pool.  In  general,  the  entire 
pool  is  filled  to  within  one  and  one-half  to  three  feet  of  the  surface 
with  sand,  gravel,  silt  and  organic  matter.  Annually,  usually  in 
June,  the  dam  gate  is  opened  to  lower  the  water  level.  Bulldozers 
are  used  to  push  some  of  the  sediments  out  and  below  the  dam  from  the 
dam  fact  to  the  first  intake  and  for  a  100  foot  width.  The  remainder 
of  the  pool  has  not  been  cleaned  for  several  years.  A  sediment  island 
in  the  pool  south  of  State  Route  84  bridge  was  removed  in  1965.  Silt 
deposits  below  the  East  Branch  intake  were  removed  in  1963.  This  bed 
has  not  rebuilt  as  rapidly  as  prior  to  1963.  This  may  be  due  in  part 
to  operational  improvements  at  the  upstream  gravel  pits. 

The  last  two  miles  of  the  river  course  is  estuarine.  Silt  beds 
form  throughout.  Basin  sludge  and  filter  wash  from  the  Willoughby 
water  plant  are  added  to  the  river  sediments. 

Aurora  Branch 

No  serious  sediment  accumulations  were  found.  Except  for  Sunny 
Lake,  impoundments  arc  located  on  intermittent  streams.  Sunny  Lake 
does  not  appear  to  have  unusual  silting  problems. 

East  Branch 

Generally  high  gradient  with  eroding  type  but  generally  stable 


bed.  One  or  two  reaches  in  the  lower  two-thirds  of  the  streams  course 
accumulate  gravel  and  silt.  One  is  the  reach  near  Booth  Road,  Kirt- 


land  Hills  Village,  the  other  is  at  and  just  above  the  confluence  and 
pool  at  Willoughby.  Formerly  a  problem  with  washings  from  gravel  operation 
were  serious  on  the  East  Branch. 


b.  CUYAHOGA  RIVER 
From  the  Headwaters  to  Lake  Rockwell 

No  sedimentation  was  found  in  this  upper  reach.  As  the  river  enters 
Lake  Rockwell,  as  observed  from  State  Route  14,  extensive  marshy  island 
areas  evidence  sediment  deposits  in  the  lake  area  upstream  from  the 
highway. 

Lake  Rockwell  to  Kent 

The  reach  from  Lake  Rockwell  to  Kent  does  not  appear  to  have  a 
sediment  problem  at  this  time,  although  Breakneck  Creek,  a  tributary, 
has  a  continuing  tendency  to  fill  much  of  its  own  channel  with  silts 
including  organics.  Much  of  the  organic  matter  is  of  natural  origin. 

The  creek  channel  east  and  northeast  of  Kent  was  dredged  about  two 
years  ago. 

Kent  to  Munroe  Falls 

From  Kent  to  the  Munroe  Falls  Dam,  the  Cuyahoga  River  is  in  a  pool. 
Prior  to  1969,  a  hcavv  organic  load  from  the  Kent  Wastewater  Treatment 
Plant  helped  to  form  a  sludge  bed  and  septic  condition  throughout  the 
pool,  a  reach  of  about  four  miles.  Improved  treatment  at  the  plant 
has  removed  the  load  and  the  river  has  shown  marked  recovery.  Munroe 
Falls  Dam  has  a  height  of  approximately  12  feet.  Measurement  at  the 
abutment  indicated  filling  of  about  eight  feet. 

Old  Gorge  Reach 

Through  Cuyahoga  Falls  and  North  Akron  the  current  scours  and 
carries  sediments  at  least  as  far  as  the  Ohio  Edison  Generating  Plant 
pool.  .Several  small  dams  in  the  gorge  reach  do  not  appear  to  collect 


much  sediment.  A  few  small  marginal  beds  two  to  three  inches  deep  occur 
in  the  upper  pool  at  Cloverbrook  Road.  Sandstone  bedrock  is  the  sub¬ 
strate  here. 

The  Ohio  Edison  dam  holds  a  pool  approximately  50  feet  deep.  Measure¬ 
ment  at  the  State  Route  59  bridge  showed  23  feet  of  water  over  a  soft 
substrate.  It  is  not  certain  as  to  the  distribution  of  sediment  in  the 
pool . 

Akron  Wastewater  Treatment  Plant  to  Peninsula 

The  reach  above  the  treatment  plant  does  not  collect  sludge  or 
much  silt.  Sand  and  gravel  and  stable  aluvial  soil  make  up  the  stream 
substrate.  Bars  of  gravel  and  sand  build  and  shift  at  bends. 

Although  improved  capacity  and  treatment  at  the  Akron  spill  out 
has  apparently  reduced  the  solids  load  to  the  river  some  sludge  still 
forms  in  downstream  beds. 

At  Ira  Road  bridge  the  substrate  is  generally  clean  gravel  and 
sand  with  a  strong  current.  At  Rolanz  Road  bridge  the  current  is 
slower  and  sediments  build  on  the  left  side  of  the  channel.  These 
sediment  beds  appeared  to  be  one  to  two  feet  deep. 

Septic  conditions  were  also  observed  last  summer  in  the  flowing 
pool  above  the  dam  at  Peninsula,  State  Route  305.  The  dam  is  about 
12  feet  high  with  the  pool  confined  to  the  river  bed.  It  is  approxi¬ 
mately  one-half  filled  with  silts,  sand,  gravel,  rocks  and  some 
organics.  This  varies  with  flow  conditions,  witli  the  lighter  material 
building  during  moderate  and  low  flow.  These  tend  to  be  flushed  out 
during  high  flows. 

Peninsula  to  Station  Road,  Brccksville 

Bank  erosion  is  common.  River  meanders  have  cut  banks  and  built 


up  sediments  on  inside  of  bends.  Previously  there  has  been  an 


extensive  sludge  bed  at  the  head  of  the  pool  behind  the  dam  at 
Station  Road.  Summer  conditions  may  make  this  bed  evident  again. 
Reduction  in  its  size  and  activity  would  probably  reflect  treatment 
improvement  at  Akron. 

The  dam  at  Station  Road  diverts  water  into  the  Ohio  Canal.  The 
canal  reach  to  the  first  lock  and  spillway  at  Alexander  Road  showed 
considerable  septic  activity  on  May  9  and  10,  particularly  in  the 
quarter  mile  reach  above  the  spillway. 

Considerable  aeration  takes  place  at  the  spillways  and  no 
further  septic  bubbling  was  noticed  throughout  the  remainder  of  the 
canal.  The  canal  collects  considerable  silt  and  sludge  sediments. 

c.  ROCKY  RIVER 
West  Branch  Above  East  Branch 

In  the  upper  watershed  of  the  West  Branch  sediments  are  not 
a  problem.  The  impoundment  on  the  Nortli  Branch  at  the  Medina  Water 
Plant  holds  a  pool  about  six  feet  deep  and  covering  three  to  four 
surface  acres.  It  is  about  eighty  percent  filled  with  silt,  sand  and 
gravel . 

At  Fenn  Road  a  fallen  tree  is  forcing  a  new  channel  cut  that 
has  removed  about  ten  feet  of  bank  in  the  past  year. 

In  the  low  gradient  reaches  from  this  vicinity  to  Westview  near 
Berea  the  river  accumulates  silts  and  heavier  sediments  during  moderate 
and  low  flows.  High  flows  tend  to  move  these  with  final  deposit  in 
Lake  Erie. 

A  low  dam  at  Westview,  maintained  to  supply  irrigation  water  for 
greenhouse  use  in  that  area,  collects  rocks,  gravel  and  tree  debris. 

The  pool  is  narrow  and  confined  to  the  river  bed. 

The  next  reach  to  the  confluence  with  the  East  Branch  is  a  high 
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gradient  and  does  not  collect  light  sediments. 


West  Branch  -  East  Branch  Confluence  to  Lake  Erie 

Re-channeling  of  some  reaches  of  Rocky  River  below  the  confluence 
has  kept  the  current  sufficient  to  prevent  further  sediment  bed  formation 
to  the  mouth.  The  estuary  at  the  mouth  collects  sediment  and  sludge 
from  three  upstream  wastewater  plants  and  combined  sewerage  system. 

Septic  conditions  occur  at  the  head  of  the  estuary  pool 

East  Branch  Above  Berea 

No  sediment  beds  were  found  to  the  impoundments  at  Berea.  These 
are  abandoned  quarry  holes  and  are  reported  to  be  70  to  90  feet  in 
depth,  the  general  thickness  of  the  sandstone  in  the  area.  Baldwin 
Lake  on  the  river  is  used  as  public  water  supply  by  the  City  of  Berea. 

Sediments  have  collected  to  nearly  the  total  capacity  of  the 
reservoir  lake.  Dredging  in  1961  removed  a  few  feet  of  the  top  layers. 
Much  of  this  capacity  has  been  lost  to  refilling.  Water  depths  over 
large  areas  of  the  reservoir  are  only  one  to  three  feet. 

Disposal  of  this  large  volume  of  sediments  would  be  a  serious 
problem. 

Included  in  the  area  is  Wallace  Lake,  a  recreation  lake  near 
Baldwin  Lake. 

Berea  Confluence  with  West  Branch 

This  reach  collects  silts  and  sludge  in  low  flow  periods  particularly 
in  short  low  gradient  sections.  This  sludge  originates  from  the  Berea 
Wastewater  Plant.  Recent  improvements  in  effluent  quality  have  reduced 
the  size  and  impact  of  these  sludge  beds. 
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TABLE  A-9-1 


IMPOUNDMENTS  IN  CHAGRIN  RIVER  BASIN 


Location  of  Impoundment 

Dam 

Height 

Pool 

Acres 

% 

Fill 

Type  of 
Fill 

CHAGRIN  RIVER: 

Sunny  Lake,  Aurora 

less  than  10' 

65 

Unknown 

- 

Chase  Bag  Co., 

Chagrin  Falls 

(1)  10' 

16.5 

90 

silt, 
gravel , 
cobbles 

(2)  10' 

14.7 

90 

silt , 
gravel , 
cobbles 

Chagrin  Falls 

10' 

5 

85 

silt , 
gravel , 
cobbles 

Gates  Mills 

6' 

10 

50 

silt, 
gravel , 
cobbles , 
boulders 

Willoughby  Water  Plant 

6' 

8 

80 

silt, 

gravel 

♦Impoundment  raises  natural  ponds 
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TABLE  A- 9- 2 


IMPOUNDMENTS  IN  CUYAHOGA  RIVER  BASIN 


Dam 

Pool 

% 

Type  of 

Location  of  Impoundment 

CUYAHOGA  RIVER: 

Height 

Acres 

Fill 

Fill 

East  Branch  Reservoir 

greater  than  10' 

400 

Unknown 

Lake  Rockwell  Reservoir 

greater  than  10' 

736 

Unknown 

Kent 

less  than  5' 

5 

10 

silt , 
gravel 

Munroe  Falls 

8' 

96 

50 

silt, 
gravel , 
s ludge , 
lime 

Cuyahoga  Falls 

12' 

10 

Unknown 

10' 

2 

Unknown 

Ohio  Edison  Power 

greater  than  50' 

38 

50 

silt , 
gravel , 
s ludge 

Peninsula 

less  than  10' 

10 

50 

silt , 
gravel , 
cobbles , 
boulders 
sludge 

Canal  Diversion  Dam 

less  than  10' 

15 

50 

silt. 

gravel , 
sludge 
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TABLE  A-9-3 


IMPOUNDMENTS  IN  ROCKY  RIVER  BASIN 


Location  of  Impoundment 

Dam 

Height 

Pool 

Acres 

0, 

0 

Fill 

Type  of 
Fill 

ROCKY  RIVER: 

Medina  Water  Plant 

7' 

6 

80 

silt , 
gravel , 
sand 

Westview 

8' 

6 

40 

silt, 
sand , 
gravel , 
cobbles 

Olmsted  Falls 

4’ 

1 

40 

gravel , 
cobbles , 
boulders 

Hinckley  Lake 

18' 

81 

Baldwin  Lake 

7' 

33 

95  . 

silt , 
sand , 
gravel 

Oxbow  Dam 

less  than  10' 

1 

70 

silt , 
sand , 
gravel , 
cobbles 

TABLE  A-9-4 


NATURAL  LAKES  AND 

IMPOUNDMENTS  ON  TRIBUTARIES  OF  THREE  RIVERS 


Chagrin 

Cuyahoga 

Rocky 

Bass  Lake 

I 

LaDue  Reservoir 

I 

Montiville  Lakes 

Lake  Luceme(s) 

I 

Restfull  Lake 

I 

Lake  Brunswick 

N 

Punderson 

I 

Sleepy  Hollow  Lake 

N 

Sandy  Lake 

Q 

Wallace  Lake  -  Quarry 

NI 

Muddy  Lake 

Q 

Coe  Reservation 

N 

Muzzy  Lake 

I 

Lester  Lakes (s) 

I 

Mogadore  Res. 

I 

Lower  Mogadore 

N 

Springfield  Lake 

I 

Massilon  Road  Gage 

NI 

Wyoga  Lake 

I 

Meadowbrook  Lake(s) 

I 

Lake  Forest 

I 

Pine  Lake 

I 

Hudson  Springs  Lake 

NI 

Aurora  Pond 

I 

Ghent  Millpond 

s  =  sediment  problem 
N  =  Natural  Lake 
I  =  Impoundment 
Q  =  Quarry 
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B  -  STORMWATER  RUNOFF 


1.  Drainage  District  -  The  study  area  was  divided  into  162  storm 
drainage  districts.  The  work  maps  used  for  this  were  USGS  1:24000  topographic 
maps  and  the  land  use  maps  prepared  for  this  study.  The  drainage  districts 
used  in  present  urban  areas  were  those  that  are  defined  by  the  local  storm 
sewer  system.  In  areas  where  storm  sewer  systems  have  not  been  installed, 
then  the  district  was  laid  out  according  to  normal  engineering  practice. 

The  districts  were  identified  by  the  type  of  systems  -  natural  channel, 
separate  storm  sewer  or  combined  sewer. 

Future  districts  were  considered  to  be  separate.  The  162  districts 
divide  the  study  area  into  storm  sewer  districts  that  would  be  capable 
of  providing  drainage  for  the  2020  urban  area.  Rural  areas  were  not 
sub-divided. 
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2.  Rainfall  -  Rainfall  intensities  and  depths  were  based  on  the  local 
raingage  records  and  U.S.W.B.  Bulletin  40.  The  local  records  consisted  of 
the  official  weather  station  at  Cleveland  Hopkins  International  Airport 
and  six  other  gages  which  have  records  of  varying  periods.  This  data 
had  been  collected  and  arranged  under  prior  contracts.  The  results  are 
shown  in  Table  B-2-1  for  depths  and  intensities  for  various  durations  and 
frequencies.  Table  B-2-2  shows  rainfall  depths  for  1  day  through  10  day 
durations  as  interpolated  from  U.S.W.B.  Bulletin  49. 

TABLE  B-2-1 

RAINFALL  DEPTHS  AND  INTENSITIES 


Maximum  Depths  for  Various  Durations  (inches) 


F  requency 

15  Min. 

30  Min. 

1  Hr. 

2  Hr. 

4  Hr. 

6  Hr. 

12  Hr. 

6  Months 

.47 

.  56 

.66 

.82 

.86 

.90 

- 

1  Year 

.60 

.78 

.90 

1.04 

1.08 

1.14 

1.70 

3  Years 

.86 

1.10 

1.30 

1.46 

1.50 

1.58 

- 

5  Years 

.99 

1.28 

1.50 

1.66 

1.70 

1.80 

2.70 

10  Years 

1.13 

1.55 

1. 80 

2.10 

2.20 

2.30 

3.0 

Maximum 

Intensities 

for  Various 

Durations 

(in. /hr.) 

6  Months 

1.87 

1.12 

.66 

.42 

.22 

.15 

1  Year 

2.42 

1.56 

.90 

.52 

.27 

.  19 

3  Years 

3.42 

2.20 

1.30 

.73 

.37 

.26 

5  Years 

3.96 

2.56 

1.50 

.83 

.42 

.30 

10  Years 

4.52 

3. 10 

1.80 

1.05 

.55 

.38 

•Depths  for  12  hr.  duration  were  obtained  from  U.S.W.B.  Bulletin  40. 


B2 


TABLE  B-2-2 


RAINFALL  DEPTHS  FOR  LONG  DURATIONS 
Duration  (Days) 


Frequency 

1_ 

2_ 

4 

1_ 

i£ 

1  Year 

2.15 

2  Year 

2.40 

2.7 

3.4 

3.7 

4.1 

5  Year 

3.00 

3.3 

3.8 

4.5 

5.0 

10  Year 

3.40 

3.8 

4.3 

5.0 

5.7 

Areal  distribution  was  accounted  for  in  the  hydrograph  development  by 
ratios  of  overall  area  rainfall  to  the  maximum  point  rainfall.  The  rainfall 
data  was  all  based  on  point  rainfall  records.  The  following  table  shows 
the  ratios  that  were  compiled  from  several  sources  as  well  as  by  Havens  and 
Emerson  for  the  Cleveland  area. 

TABLE  B-2-3 

RATIO  OF  OVERALL  AREA  RATE  TO 
MAXIMUM  POINT  RAINFALL 


Are a/ Duration 

30  Min. 

60  Min. 

6  Hr. 

(Mars  ton) 

(Marston) 

(H-5  E) 

Point  Rainfall 

1.0 

1.0 

1.0 

1,000  Acres 

0.90 

0.95 

- 

2,000  Acres 

0.85 

0.93 

0.97 

4,000  Acres 

0.80 

0.88 

0.96 

8,000  Acres 

0.75 

0.85 

0.93 

10,000  Acres 

- 

- 

0.92 

20,000  Acres 

- 

- 

0.87 

After  consulting  witli 

the  contract 

officer,  a  separate  document  was 

prepared  on  the  selection 

of  the  design 

storm.  This 

document  is  attached 

Appendix  A. 


3.  Drainage  Criteria  -  For  all  162  drainage  districts,  the  basic  data 
was  gathered.  This  consisted  of  measuring  the  total  area,  the  area  of  open 
space  and  the  length  and  slope  of  the  drainage  course.  This  data  has 
been  put  in  tabular  form  on  work  sheets  and  is  attached  as  Appendix  B. 

The  average  sizes  of  the  drainge  districts  were: 


Average  (acres)  Range  (acres) 


Cuyahoga 

3200 

340 

-  23774 

Rocky 

2700 

266 

-  8145 

Chagrin 

1850 

460 

-  4440 

Lake  Erie  Direct 

7000 

2800 

-  23396 

All  measurements  were  made  on  the  work  maps  -  USGS  1:24000. 


4.  Runoff  Factors  -  With  the  techniques  chosen  to  develop 
hydrographs,  it  was  necessary  to  determine  the  imperviousness  of  each 
drainage  district.  This  imperviousness  factor  was  then  used  to  compute 
the  runoff  factor.  This  computation  is  discussed  in  the  section  on 
hydrographs.  The  imperviousness  factors  were  based  on  several  in-field 
measurements  in  selected  areas  which  were  in  turn  compared  to  aerial 
photographs.  For  areas  where  recent  aerial  photographs  were  not  available, 
comparisons  were  made  to  USGS  maps  and  local  street  maps. 

As  many  of  these  areas  develop  the  imperviousness  factors  will  increase. 
In  order  to  project  this  change,  some  typical  drainage  districts  were 
selected  and  synthetically  urbanized  as  a  function  of  the  projected 
populations.  Homes  were  increased  at  a  rate  equal  to  the  growth  rate  per 
decade.  For  example,  in  one  selected  area  there  were  948  homes  and  the 
1970-1980  growth  ratio  was  1.4  making  the  estimated  number  of  homes  in 
1980  as  1,327.  Roads  were  increased  by  the  same  rate.  An  additional 
imperviousness  percentage  was  added  to  account  for  an  increase  in  commercial 
buildings,  schools,  parking  lots  and  industrial  buildings.  This  percentage 
ranged  from  2  to  6  percent. 

Each  drainage  district  was  then  individually  com}) a rod  to  the  selected 
examples  and  the  imperviousness  factor  selected.  The  land  use  maps  were 
used  as  a  guide  but  several  factors  were  considered,  such  as  distance  from 
central  cities,  highway  systems,  present  trends  of  development,  and 
topography.  The  areas  were  done  independently  by  two  people  and  reviewed 
by  a  third  to  reduce  judgmental  bias. 

This  information  has  been  prepared  in  tabular  form  by  decade  and  is 
attached  in  work  sheet  form  as  Appendix  C. 


5.  Hydrographs  -  A  generalized  unit  graph  was  developed  using  the  results 
of  gaging  data  from  21%  of  the  urban  area.  This  data  was  gathered  under  previous 
studies,  and  the  individual  watersheds  were  analyzed  separately.  A  unit  graph 
for  each  was  developed  using  stream  gaging  data  and  rainfall  data  gathered  over 
a  period  of  about  two  years.  The  unit  graphs  were  compared  and  correlated  to 
arrive  at  a  general  or  average  unit  graph  with  the  shape  and  geometric  dimensions 
as  shown  on  Figure  B-5-1. 

Peak  flow  rates  of  available  unit  hydrographs  were  plotted  in  a  curve  that 
shows  the  relation  between  peak  flow  rates  and  drainage  area  and  is  shown  on 
Figure  B-5-2.  The  equation  for  this  curve  was  computed  as: 


Y3  =  15 


235 

DA 


80 

'  DA2 


Where  Y3  =  unit  hydrograph  peak  -  cfs/1,000  acres 
DA  =  Drainage  area  -  acres 

This  equation  was  used  to  compute  the  peak  flow  (Y3) . 

Knowing  Y3,  the  area  under  the  unit  graph  which  represents  1"  of  runoff, 
and  the  geometric  dimensions  in  terms  of  Y^  and  X3  can  be  computed.  Since  the 
runoff  volume  is  a  function  of  the  drainage  area,  the  equatioa  can  be  related 
to  drainage  area  by  the  following  equation: 

=  •  2122  DA 

After  computing  Y3  and  X3,  other  points  of  the  unit  hydrograph  were 
calculated  by  utilizing  ratios  shown  on  Figure  B-5-1.  Computed  unit  hydrographs 
compared  closely  with  available  graphs  -  See  Fig.  B-5-3. 

This  average  unit  graph  was,  in  turn,  used  to  predict  hydrographs  of  the 
individual  areas  for  various  rainfalls.  Figures  B-5-4  and  B-5-5  show  the  results 
of  this  general  unit  graph  verification. 

A  six-hour  design  storm  was  selected  at  various  frequencies  including:  6 
months,  1-year,  3-year  and  5-year.  The  storm  duration  was  divided  into  15-minutc 
rainfall  periods  and  the  most  intensive  8  periods  were  used  eliminating  periods 
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at  the  beginning  and  end  of  the  storm  with  rainfall  depth  of  .01-inch. 


The  rainfall  excess  was  computed  according  to  the  following  equation: 

DE  =  C  x  Imp.  Ratio  x  DT  +  Perv.  Ratio  (DT-DL) 

Where  DE  =  Depth  of  excess  rainfall 

C  =  Coeff.  of  runoff  from  impervious  areas 
DT  =  Total  depth  of  rainfall  in  15-minute  period 
DL  =  Depth  of  rainfall  lost  by  infiltration.  This 
depth  was  computed  by  an  equation  to  account 
for  intensity  and  duration  of  rainfall. 

Excess  rainfall  from  eight  15-minute  rainfall  periods  was  applied  to 
the  unit  hydrograph  previously  described  and  the  total  hydrograph  for  each 
design  storm  was  computed.  These  computed  hydrographs  were  compared  with 
available  hydrographs  of  five  drainage  areas.  Peak  flows  and  volume  checked 
closely. 

Using  this  technique  and  the  data  described  in  Sections  2,  3  and  4, 
hydrographs  for  the  162  drainage  districts  were  computed.  The  hvdrographs 
for  the  1-year  storm  are  assembled  by  river  basin  presented  in  Appendix  D. 

Appendix  E  lists  the  available  supplemental  data  for  the  hydrographs 
for  the  5,  10  and  100  year  storms. 

Appendix  D  consists  of  163  pages  of  computer  output  sheets  and  Appendix  E 
consists  of  326  pages  of  output  sheets.  Due  to  the  massiveness  of  this  data, 
it  has  not  been  included  in  this  report  but  will  be  available  upon  request 
to  interested  parties. 
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FIGURE  B-5-2 

UNIT  HYDROGRAPH 


DRAINAGE  AREA  ACRES  (da) 


FIGURE  B-  5-3 
NINE  MILE  CREEK 
COMRfcRISON  OF  UNIT  HYDRO  GRAPHS 


•II 


DISCHARGE  -  C.F.S. 


6.  Urban  Stormwater  Runoff 

Stormwater  runoff  from  urban  areas  contribute  significant  pollution 
loads  to  Lake  Erie.  In  an  attempt  to  quantify  these  loads,  the  study 
area  drainage  areas  were  categorized  as  either  a  combined  sewer  overflow 
or  separate  system  to  account  for  the  higher  pollution  concentrations 
resulting  from  the  combined  sewer  overflow. 

Table  B-6-1,  lists  the  pollution  concentrations  of  the  combined 
sewer  overflows. 

Table  B-6-2,  lists  the  pollution  concentrations  of  the  separate 
system  urban  stormwater  runoff.  These  concentrations  vary  as  the 
percent  imperviousness  varies.  This  is  due  to  the  fact  that  the  degree 
of  urbanization  effects  the  character  of  the  stormwater  runoff. 

Data  for  Tables  B-6-1  and  B-6-2  came  from  several  sources  including 
work  done  in  the  Cleveland  Area.  The  data  on  the  quality  of  combined 
sewer  overflow  varies  greatly  and  the  data  in  Table  B-6-1  is  weighted 
in  favor  of  the  Cleveland  data. 

A  search  of  the  literature  was  made  to  provide  basic  data  on  pollu¬ 
tion  loads  in  stormwater.  The  amount  of  data  available  is  not  great. 

When  data  on  both  the  concentration  and  flow  rate  were  available,  it 
was  converted  to  a  percentage  of  the  • unoff  duration  versus  percentage 
of  the  peak  concentration  for  that  runoff.  By  plotting  them  together, 
angraph  was  developed  that  relates  concentration  to  discharge  which  is 
shown  on  Figure  B-6-1  and  has  been  termed  a  pollutograph. 

Using  the  pollutograph,  peak  concentrations  were  selected  for 
three  types  of  areas:  rural,  urban  and  dense  urban.  Averages  were 
computed  for  the  same  areas  which  are  shown  in  Table  B-6-2.  In  reviewing 
the  literature,  several  problems  were  encountered  that  would  cause  the 
data  to  be  inconsistent.  These  are  listed  below: 
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1.  The  sampling  time  did  not  extend  past  the  basin  lag  time 
which  means  most  of  the  samples  were  collected  before  the 

peak  discharge  occurred  and  the  lower  concentration  of  suspended 
solids  at  the  end  of  the  runoff  are  not  reflected. 

2.  The  suspended  solids  10-15  times  the  volatile  suspended  solids 
and  30-150  times  the  BOD  concentrations  indicate  the 
suspended  solids  are  probably  inert  silts. 

3.  Suspended  solids  tests  were  often  run  with  a  glass  fiber  matt 
and  with  concentrations  as  high  as  those  reported  the  aliquots 
were  undoubtedly  very  small. 

4.  Low  BOD-COD  ratios  in  many  cases  probably  indicate  the  BOD  analysis 
was  not  done  with  an  acclimated  seed. 

5.  No  mention  of  preceeding  storm  events  or  time  between  storm  events. 

6.  No  correlation  with  air  pollution. 

Table  B-6-3  summarizes  the  Urban  Stormwater  Runoff  pollutant  loads  for 
the  study  area  by  decade.  This  data  was  generated  using  the  weighted  average 
value  of  the  percent  imperviousness  of  each  watershed.  These  weighted  averages 
are  presented  in  Table  B-6-4.  The  results  from  this  procedure  were  about 
5%  less  than  the  actual  sum  of  the  individual  districts. 


TABLE  B-6-1 


COMBINED  SEWER  OVERFLOW 

CHARACTERISTICS 

Suspended  Solids 

200  mg/1 

BOD 

60  mg/1 

COD 

220  mg/1 

Total  Volatile  Solids 

160  mg/1 

Suspended  Volatile  Solids 

120  mg/1 

Phosphorus  as  P 

8  mg/1 

Nitrogen  as  N 

12  mg/1 

Chlorides 

161  mg/1 

TABLE  B-6-2 

SEPARATE  SYSTEM  STORMWATER  RUNOFF  CHARACTERISTICS 


Rural  Urban  Dense  Urban 


Imperviousness 

5% 

25% 

55% 

Suspended  Solids 

200 

mg/1 

300 

mg/1 

500 

mg/1 

BOD 

3 

mg/1 

20 

mg/1 

30 

mg/1 

COD 

SO 

mg/1 

150 

mg/1 

200 

mg/1 

Total  Volatile  Solids 

35 

mg/1 

110 

mg/1 

140 

mg/1 

Suspended  Volatile  Solids 

25 

mg/1 

80 

mg/1 

105 

mg/1 

Phosphorus  as  P 

.2 

mg/1 

.7 

mg/1 

.5 

mg/1 

Nitrogen  as  N 

2.0 

mg/1 

3.1 

mg/1 

2.2 

mg/1 

Chlorides 

60 

mg/1 

160 

mg/1 

166 

mg/1 
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URBAN  STORMWATER  RUNOFF  (Coni' 


TABLE  B-6-4 


PERCENT  IMPERVIOUSNESS 
(Weighted  Average) 


1970 

1980 

1990 

2000 

2010 

2020 

Chargin  River  Watershed 

Separate  Systems 

6 

7 

10 

14 

18 

21 

Combined  Systems 

- 

- 

- 

- 

- 

Rocky  River  Watershed 

Separate  Systems 

i  7 

9 

13 

17 

22 

24 

Combined  Systems 

25 

30 

30 

30 

30 

30 

Cuyahoga  River  Watershed 

Separate  Systems 

10 

13 

17 

21 

24 

26 

Combined  Systems 

38 

41 

43 

45 

47 

47 

Lake  Erie  Watershed 

Separate  Systems 

20 

26 

30 

34 

37 

39 

Combined  Systems 

46 

46 

47 

47 

47 

47 
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7.  Rural  Stormwater  Runoff 

Although  the  stormwater  runoff  pollution  loads  from  a  rural 
area  are  low  as  compared  to  an  urban  area  of  equal  size,  the  total 
load  from  rural  land  in  the  study  is  significant  due  to  the  large 
amount  of  land  in  the  category.  Table  B-7-1  shows  land  usage  for 
the  study  area. 

Table  B-7-2  shows  the  concentrations  of  the  waste  constituents 
used  for  rural  stormwater  runoff.  It  is  noted  that  these  are  the 
same  as  urban  stormwater  runoff  of  low  percent  imperviousness. 

Table  B-7-3  summarizes  the  annual  rural  stormwater  pollution 
loads  by  decade  for  each  of  the  watersheds  in  the  study  area. 
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RURAL  AND  URBAN  AREAS 
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according  to  the  land  use  maps,  by  2020. 


TABLE  B-7-2 


RURAL  STORMWATER  RUNOFF 


Suspended  Solids 

200  mg/1 

B.O.D. 

3  mg/1 

C.O.D. 

50  mg/1 

Total  Volatile  Solids 

35  mg/1 

Suspended  Volatile  Solids 

25  mg/1 

Phosphorus  as  P 

.2  mg/1 

Nitrogen  as  N 

2.0  mg/1 

Chlorides 

60  mg/1 

RURAL  STORMWATER  RUNOFF 


lignn 


RURAL  STORMWATER  RUNOFF  (Cone' 


APPENDIX  A 


SELECTION  OF  DESIGN  STORM 


The  magnitude  of  the  design  storm  that  a  given  facility  must  treat  obviously 
affects  both  the  storage  and  treatment  cost.  In  the  feasibility  study  a  one 
year  design  storm  was  chosen,  since  that  is  the  design  currently  being  used  for 
all  of  design  work  in  the  Cleveland  area  at  this  time.  It  is  the  purpose  of 
this  portion  of  the  Survey  Scope  study  to  review  this  decision  and  compare 
designs  of  6  months,  1,  3,  5  and  10  years. 

The  question  to  answer  is  -  what  is  the  economic  and  environmental  impact 
of  having  a  storm  greater  than  the  design  storm  occur?  In  order  to  compare 
volumes  of  runoff  treated  under  certain  design  conditions,  Table  1  was  prepared 
to  show  the  ratios,  of  the  runoff  from  a  6  month,  1,  3,  5  or  10  year  rainfall 
to  the  capacity  of  a  storage  treatment  facility  of  various  design  sizes.  Each 
design  situation  has  a  ratio  of  1.00  when  the  frequency  of  a  storm  matches  the 
design  storm  chosen  to  compute  the  volume  of  the  storage  basin. 

To  further  compare  these  volumes.  Table  2  has  been  prepared  to  show  the 
efficiency  of  stormwater  collection  and  treatment  for  various  storms  with  differ¬ 
ent  designs.  Table  2  shows  the  percentage  of  total  annual  runoff  time  when  the 
storage  and  treatment  capacity  is  exceeded  by  a  runoff  resulting  from  a  storm 
with  a  frequency  greater  than  that  used  for  the  design.  Figure  1  shows  the 
reverse,  that  is,  the  percentage  of  total  annual  volume  treated  under  the  different 
storm  occurrences  and  design  schemes.  It  is  important  to  note  that  the  capacity 
is  exceeded  at  the  later  part  of  a  storm  runoff  occurrence  and  after  the  high 
concentrations  that  are  normally  associated  with  the  first  flush  have  occurred. 
Further,  it  should  be  noted  these  percentages  will  only  occur  once  in  the  period 
of  frequency.  For  example,  if  the  facility  is  designed  for  the  one  year  storm 
and  a  rainfall  equal  to  the  10  year  occurrence  happens,  then  from  Figure  1,  90% 
of  the  total  annual  volume  would  be  treated.  The  other  10%  would  receive 
treatment,  but  the  capacity  of  the  facility  would  be  exceeded  hydraulically 


and  the  degree  of  treatment  would  be  reduced.  Again  this  would  only  occur  once 
in  10  years.  However,  within  a  10  year  period  several  rainfalls  may  occur 
which  would  exceed  the  one  year  frequency  used  for  design,  such  as  the  5  year, 

3  year,  2  year,  etc.  To  illustrate  this,  a  period  of  record  was  chosen  arbitrarily 
from  1950  to  1967,  and  a  detailed  analysis  of  the  rainfall  data  was  done.  The 
results  are  shown  in  Table  3. 

From  Table  3,  it  can  be  shown  that  in  a  16  year  period  only  2.7%  of  the 

runoff  exceeded  the  design  value.  This  is  equivalent  to  1.7%  in  a  10  year  period 

of  all  accumulated  runoff  exceeding  the  1  year  runoff. 

Costs  were  computed  on  typical  areas  for  storage  and  treatment  facilities 
with  various  design  storm  criteria.  These  costs  were  reduced  to  a  cost  per  acre 

value  and  compared  to  the  suspended  solids  removal  achieved.  This  data  is 

shown  on  Figure  2.  Three  treatment  schemes  were  considered: 

Scheme  A  would  be  the  situation  where  land  is  available  for  earth 
storage  lagoons. 

Scheme  B  would  be  the  situation  when  land  is  expensive  and  not 
available  in  tracts  large  enough  for  Scheme  A.  Storage  wtxild  be 
in  concrete  storage  tanks. 

Scheme  C  would  be  the  situation  when  no  land  is  available  for 
storage  and  treatment  would  have  to  be  designed  for  the  peak 
flow  without  storage. 

Figure  3  compares  the  percent  removal  to  cost  per  acre  and  cost  per 
percent  removal.  The  treatment  technique  for  the  three  schemes  in  Figure  2 
and  Figure  3  is  screening  followed  by  sedimentation,  microst.raining  and 
ozonation.  The  detention  time  in  the  sedimentation  basin  is  two  days.  A 
polymer  would  be  used  to  hasten  sedimentation  also.  Figure  4  compares  the 
percentage  increase  in  cost  to  percentage  increase  in  treatment. 


Using  this  data,  the  design  storm  for  the  storage  and  treatment  was 


selected.  The  criteria  for  the  collection  system  is  governed  by  drainage  and 
flooding  constraints  rather  than  pollution  constraints.  Generally,  the  collec¬ 
tion  systems  were  designed  to  handle  a  5  to  10  year  storm  consistent  with  the 
usual  engineering  practices. 

Referring  to  these  graphs,  it  can  be  seen  that  for  a  storm  water  treatment 
design  greater  than  one  year  the  cost  start  to  rise  sharply.  The  3,  5  and  10  year 
designs  cost  substantially  more  than  the  6  month  or  1  year;  consequently  the 
choice  was  then  reduced  to  either  the  6  month  or  1  year  design.  When  the  actual 
rainfall  data  is  reviewed  in  Table  3,  it  shows  that  the  6  month  storm  was 
exceeded  35  times  in  the  16.5  year  period.  If  the  one  year  design  storm  is 
compared  to  the  actual  data,  it  is  noted  to  have  been  exceeded  17  times.  Like¬ 
wise,  the  3  year  storm  was  exceeded  5  times.  Statistically,  this  is  expected. 

Again  referring  to  Figure  4,  it  is  seen  that  the  cost  to  increase  from 
a  6  month  design  to  a  one  year  design  is  about  11%  for  Scheme  A  which  is  the 
most  commonly  encountered  scheme.  This  same  increase  also  reduces  the  number 
of  times  the  facility  design  is  exceeded  by  fifty  percent.  Further,  using  the 
one  year  design  will  provide  greater  margin  for  the  inevitable  inconsistencies 
in  rainfall  occurrences. 

After  considering  these  facts,  the  1  year  design  storm  was  selected  for 
the  survey  scope  study. 


TABLE  1 


Frequency 
of  a 
Given 
Storm 

6  Months 
1  Year 
3  Years 
5  Years 
10  Years 


Frequency 
of  a 
Given 
Storm 

6  Months 
1  Year 
3  Years 
S  Years 
10  Years 


Ratio  of  Runoff  From  Given  Storm  to  Capacity 


Provided  by  a  Design  Storm  of : 


6  Month 
Design 

1  Year 
Design 

3  Year 
Design 

5  Year 
Design 

10  Year 
Design 

1.00 

0.68 

0.42 

0.36 

0.25 

1.47 

1.00 

0.62 

0.52 

0.36 

2.38 

1.62 

1.00 

0.85 

0.58 

2.82 

1.92 

1.18 

1.00 

0.69 

4.06 

2.76 

1.72 

1.45 

1.00 

TABLE  2 


Percentage  of  Total  Annual  Runoff  Time 
When  Treatment  Capacity  is  Exceeded  by 
Runoff  From  Storm  of  Given  Frequency 


6  Month 

1  Year 

3  Year 

5  Year 

10  Year 

Design 

Design 

Design 

Design 

Design 

0 

0 

0 

0 

0 

2% 

0 

0 

0 

0 

6% 

4% 

0 

0 

0 

8% 

6% 

2% 

0 

0 

12% 


10% 


7% 


5% 


0 


AMOUNT  OF  RUNOFF  EXCEEDING  STORAGE  CAPACITY  OF 
VARIOUS  DESIGN  STORM  FREQUENCIES  OVER  THE  PERIOD  1950-1967 
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4  OF  TOTAL  ANNUAL  VOLUME  TREATED 


TREATMENT  DESIGN  STORM (YR.) 

E  X AMPLE 5  YEAR  STORM 
&  I  YEAR  STORM  FACILITY 
RESULT  :  94*4  OF  TOTAL 
ANNUAL  VOLUME  TREATED 


FIG.  1 


FIG  .2 


♦/  ACRE-  SCHEME  *B*  #/  AC  RE- SCHEME  *A* 


PERCENT  REMOVAL -SUSP.  SOLIDS 


PERCENT  REMOVAL -SUSP.  SOLIDS 


FIG 


♦/PERCENT  REMOVAL  |/ PERCENT  REMOVAL 


PERCENT  INCREASE  |/ACRE 


APPENDIX  B 


DRAINAGE  AREAS  CHARACTERISTICS 


ROCKY  RIVER  WATERSHED 


Area  Designation 

R-l 

Total 

Area 

(Acres) 

Open 

Space 

Area 

(Acres) 

%  Area 
to  be 
Developed 

Length 

of 

Channel 

(Ft.) 

716 

0 

100 

(4,500) 

R-2 

3,994 

0 

100 

20,000 

R-3 

2,112 

0 

100 

21,000 

R-4 

845 

0 

100 

(4,500) 

R-5 

872 

0 

100 

4,000 

R-6 

3,434 

0 

100 

17,000 

R-7 

2,222 

0 

100 

15,000 

R-8 

2,544 

0 

100 

8,000 

R-9 

266 

0 

100 

4,000 

R- 10 

6,437 

275 

96 

30,000 

R- 11 

3,921 

0 

100 

30,000 

R- 12 

7,484 

0 

100 

40,000 

R-13 

7,466 

368 

96 

40,000 

R- 14 

1,120 

0 

100 

12,000 

R- 15 

918 

0 

100 

8,000 

R-16 

2,213 

0 

100 

15,000 

R- 17 

1,285 

0 

100 

11 ,000 

R- 18 

3,471 

0 

100 

22,000 

R-19 

3,177 

0 

100 

15,000 

R-20 

4,187 

0 

100 

11,000 

R-21 

532 

0 

100 

9,000 

R-22 

2,185 

321 

86 

18,000 

R-23 

5,197 

0 

100 

26,000 

R-24 

3,140 

184 

95 

26,000 

Channel 
Slope 
Ft. /Mile 

23.46 

13.20 

27.65 

58.66 
92.4 

18.63 

24.64 
33.0 
26.40 
31.68 
10.56 
48.84 

46.20 
61.6 

79.20 
116.16 
148.80 

33.60 

8.80 

52.80 

76.26 

85.06 

57.87 

56.86 


APPENDIX  B  (Cont'd.) 


Area 


DRAI NAGE  AREAS  CHARACTERISTICS 


ROCKY  RIVER  WATERSHED 


Designation 

R-25 

Total 

Area 

(Acres) 

Open 

Space 

Area 

(Acres) 

%  Area 
to  be 
Developed 

Length 

of 

Channel 

(Ft.) 

Channel 
Slope 
Ft. /Mile 

3,155 

0 

100 

27,000 

70.40 

R-26 

762 

0 

100 

7,000 

52.80 

R-27 

2,480 

0 

100 

28,000 

60.34 

R-28 

8,145 

0 

100 

30,000 

18.48 

R-29 

2,553 

0 

100 

14,000 

113. 14 

R-30 

1,423 

0 

100 

15,000 

65.12 

R-31 

780 

0 

100 

15,000 

52.80 

R-32 

313 

275 

92 

22,000 

38.40 

R-33 

799 

0 

100 

6,000 

158.40 

R-34 

1,588 

0 

100 

22,000 

33.60 

R-35 

2,736 

0 

100 

18,000 

29.33 

LAKE  ERIE 

WATERSHED 

LE-1 

4,362 

0 

100 

20,600 

30.75 

LE-2 

3,232 

130 

96 

6,600 

49.60 

LE-3 

5,758 

280 

95 

7,400 

0 

LE-4 

15,444 

1,080 

93 

55,800 

55.35 

LE-5 

23,396 

0 

92 

41,200 

59.59 

LE-6 

4,980 

0 

92 

10,000 

0 

LE-7 

3,958 

0 

100 

8,600 

0 

LE-8 

2,800 

0 

100 

7,500 

0 

LE-9 

3,398 

0 

100 

12,000 

52.8 

LE-10 

5,115 

0 

100 

23,000 

34.43 

LE-11 

5,298 

0 

100 

33,000 

17.6 

APPENDIX  B  (Cont'd.) 


DRAINAGE  AREAS  CHARACTERISTICS 


CUYAHOGA  RIVER  WATERSHED 


Area  Designation 

Total 

Area 

(Acres) 

Open 

Space 

Area 

(Acres) 

S  Area 
to  be 
Developed 

Length 

of 

Channel 

(Ft.) 

Channel 
Slope 
Ft. /Mile 

CU-1 

2,472 

0 

100 

12,000 

30.80 

CU-2 

4,684 

0 

100 

36,000 

77.73 

CU-3 

3,562 

0 

100 

21,000 

82.97 

CU-4 

23,770 

0 

100 

76,000 

37.51 

CU-5 

12,654 

0 

100 

52,000 

51.78 

CU-6 

3,995 

138 

97 

26,000 

38.58 

CU-7 

4,527 

872 

81 

34,000 

43.48 

CU-8 

8,870 

780 

92 

42,000 

72.91 

CU-9 

1,698 

643 

63 

8,000 

191.4 

CU-10 

1,846 

460 

76 

10,000 

147.84 

CU-11 

2,370 

184 

93 

14,000 

82.97 

CU-12 

340 

0 

100 

7,000 

75.42 

CU-13 

4,500 

0 

100 

28,000 

41.48 

CU-14 

3,425 

698 

80 

18,000 

152.53 

CU-15 

652 

184 

72 

7,000 

98.05 

CU-16 

1,791 

165 

91 

14,000 

82.97 

CU-17 

1,368 

0 

100 

5,000 

78.20 

CU-18 

551 

0 

100 

4,000 

26.4 

CU-1 9 

5,730 

0 

100 

23,000 

73.46 

CU-20 

1,515 

0 

100 

15,000 

95.04 

CU-21 

2,057 

450 

79 

14,500 

196.63 

CU-22 

1,386 

643 

54 

12,000 

171.60 

CU-23 

1,240 

0 

100 

3,000 

35.2 

CU-24 

3,388 

0 

100 

17,000 

62.1 

CU-25 

4,472 

0 

100 

23,000 

18.36 

APPENDIX  B  count'd.) 


DRAINAGE  AREAS  CHARACTERISTICS 
CUYAHOGA  RIVER  WATERSHED 


Area  Designation 

Total 

Area 

(Acres) 

Open 

Space 

Area 

(Acres) 

%  Area 
to  be 
Developed 

Length 

of 

Channel 

(Ft.) 

Channel 

Slope 

Ft. /Mile 

CU-26 

1,221 

0 

100 

10,000 

58.00 

CU-27 

2,874 

0 

100 

6,000 

112.20 

CU-28 

1,634 

0 

100 

11,000 

72.0 

CU-29 

5,914 

1,534 

75 

24,000 

11.00 

CU-30 

1,974 

0 

100 

11,000 

52.80 

CU-31 

1,586 

184 

89 

15,000 

56.32 

CU-32 

2,020 

0 

100 

14,000 

128.22 

CU-33 

1,230 

0 

100 

8,500 

62.11 

CU-34 

2,507 

0 

100 

11,000 

12.00 

CU-35 

11,175 

2,507 

78 

39,000 

13.53 

CU-36 

3,186 

0 

100 

6,000 

79.20 

CU-37 

3,039 

0 

100 

9,000 

70.40 

CU-38 

2,121 

0 

100 

8,500 

99.38 

CU-39 

3,884 

0 

100 

16,000 

49.50 

CU-40 

863 

184 

79 

11,000 

120.00 

CU-41 

1,130 

285 

75 

11,000 

153.60 

CU-42 

1,625 

0 

100 

13,000 

77. 16 

CU-43 

3,765 

2,635 

30 

11,400 

34.7 

CU-44 

3,094 

464 

85 

18,000 

10.6 

CU-45 

3,976 

0 

100 

21,000 

28.9 

CU-46 

1,616 

0 

100 

20,400 

47.9 

CU-47 

7,833 

1,560 

80 

38,000 

49.3 

CU-48 

1,625 

0 

100 

10,000 

66.0 

CU-49 

1,304 

130 

90 

8,400 

69. 1 

CU-SO 

8,228 

0 

100 

35,700 

16.3 

APPENDIX  B  (Cont'd.) 
DRAINAGE  AREAS  CHARACTERISTICS 
CUYAHOGA  RIVER  WATERSHED 


Area  Designation 

Total 

Area 

(Acres) 

Open 

Space 

Area 

(Acres) 

%  Area 
to  be 
Developed 

Length 

of 

Channel 

(Ft.) 

Channel 

Slope 

Ft. /Mile 

CU-S1 

5,492 

1,100 

80 

16,800 

25.1 

CU-52 

1,882 

94 

95 

12,600 

3.4 

CU-S3 

3,719 

0 

100 

21,000 

17.6 

CU-54 

3,526 

350 

90 

13,200 

52.80 

CU-55 

1,900 

0 

100 

15,000 

7.0 

CU-56 

2,800 

0 

100 

15,000 

17.6 

CU-57 

1,965 

200 

90 

8,000 

69.3 

CU-58 

7,906 

474 

94 

30,200 

25.4 

CU- 59 

2,249 

0 

100 

10,000 

63.4 

CU-60 

2,534 

0 

100 

2,000 

158.4 

CU-61 

3,223 

0 

100 

6,000 

88 

CU-62 

3,150 

0 

100 

23,000 

50.5 

CU-63 

1,423 

0 

100 

11,200 

4.7 

CU-64 

3,324 

0 

100 

8,000 

33 

CU-65 

661 

0 

100 

6,000 

114.4 

CU-66 

3,085 

0 

100 

11,800 

53.7 

CU-67 

2,608 

0 

100 

20,000 

22.5 

CU-68 

1,905 

0 

100 

9,000 

70.4 

CU-69 

1,914 

570 

70 

6,000 

17.6 

CU-70 

6,327 

0 

100 

29,000 

24.6 

CU-71 

2,681 

0 

100 

16,200 

29.3 

CU-73 

1,056 

0 

100 

10,000 

79.20 

CU-74 

1,864 

642 

66 

15,000 

49.28 

CU-75 

2,663 

321 

88 

18,000 

23.46 

APPENDIX  B  (Cont'df.) 


DRAINAGE  AREAS  CHARACTERISTICS 
CUYAHOGA  RIVER  WATERSHED 

Open  Length 


Total  Space  %  Area  of  Channel 

Area  Area  to  be  Channel  Slope 


Area  Designation 

(Acres) 

(Acres) 

Developed 

(Ft.) 

Ft. /Mile 

CU-76 

872 

137 

85 

9,000 

52.8 

CU-77 

2,000 

367 

82 

12,000 

57.20 

CU-78 

3,250 

734 

78 

23,000 

34.43 

CU-79 

1,360 

275 

80 

8,000 

79.2 

CU-81 

486 

0 

100 

5,000 

42.24 

CU-82 

551 

0 

100 

3,000 

158.4 

CU-83 

835 

0 

100 

5,000 

95.5 

CU-84 

677 

0 

100 

4,000 

238 

CHAGRIN  RIVER  WATERSHED 

CHN-1 

2,070 

550 

74 

13,000 

20 

CHN-2 

7,140 

1,100 

85 

29,000 

21.8 

CHN-3 

3,310 

370 

89 

26,000 

44.7 

CHN-4 

1,360 

230 

84 

16,000 

135.3 

CHN-5 

2,460 

830 

67 

16,000 

135.3 

CHN-6 

2,440 

0 

100 

22,000 

103.2 

CHN-7 

690 

140 

80 

6,000 

255.2 

CHN-8 

1,110 

0 

100 

6,000 

264.0 

CHN-9 

1,440 

500 

66 

14,000 

98.0 

CHN-10 

3,130 

780 

76 

13,000 

138.1 

CHN-11 

3,750 

1,700 

55 

15,000 

140.8 

CHN-12 

1,590 

410 

75 

11,000 

67.2 

CHN-13 

2,440 

690 

72 

13,000 

97.47 

CHN-16 

1,600 

0 

100 

10,000 

58. 1 

CHN-17 

1,330 

0 

100 

13,000 

60.9 

APPENDIX  B  (Cont’d.) 


Area  DesiKnation 

DRAINAGE  AREAS  CHARACTERISTICS 

CHAGRIN  RIVER  WATERSHED 

Open 

Total  Space  %  Area 

Area  Area  to  be 

(Acres)  (Acres)  Developed 

Length 

of 

Channel 

(Ft.) 

Channel 
Slope 
Ft. /Mile 

CHN-I8 

640 

0 

100 

4,500 

152.5 

CHN-19 

710 

0 

100 

5,000 

95.0 

CHN-20 

690 

230 

67 

7,000 

113.1 

CHN-21 

460 

0 

100 

4,000 

171.6 

CHN-22 

740 

60 

92 

6,500 

146.2 

CHN-23 

1,230 

0 

100 

6,000 

184.8 

CHN-24 

2,760 

0 

100 

17,000 

40.4 

CHN-25 

2,400 

640 

74 

15,000 

70.4 

CHN-26 

1,910 

370 

81 

14,000 

113.1 

CHN-27 

2,670 

320 

89 

12,000 

105.6 

CHN-28 

2,150 

0 

100 

14,000 

83.0 

CHN-29 

660 

0 

100 

8,000 

66.0 

CHN-30 

1,070 

0 

100 

5,000 

116.2 

CHN-31 

1,580 

340 

79 

13,000 

40.6 

CHN-32 

890 

0 

100 

3,000 

88.0 

CHN'33 

910 

0 

100 

6,000 

70.40 

CHN-34 

770 

0 

100 

10,000 

37.0 

CHN-3S 

1,340 

447 

67 

16,000 

13.2 

CHN-36 

2,520 

840 

67 

10,000 

26.8 

APPENDIX  C 


DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
ROCKY  RIVER  WATERSHED 


Area 


Area  Designation 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

R-l 

716 

40 

45 

45 

45 

45 

45 

2 

R-2 

3,994 

10 

15 

20 

25 

30 

30 

2 

R-3 

2,112 

25 

28 

30 

32 

35 

35 

2 

R-4 

845 

40 

45 

45 

45 

45 

45 

2 

R-5 

872 

30 

35 

40 

45 

45 

45 

2 

R-6 

3,434 

10 

15 

20 

25 

30 

30 

3 

R-7 

2,222 

<10 

10 

15 

20 

25 

25 

3 

R-8 

2,544 

IS 

18 

20 

25 

30 

30 

2 

R-9 

266 

25 

30 

30 

30 

30 

30 

1 

R-10 

6,437 

12 

15 

17 

20 

25 

28 

2 

R-ll 

3,921 

<10 

<10 

10 

12 

15 

20 

3 

R-12 

7,484 

<  10 

<10 

10 

15 

20 

25 

3 

R- 13 

7,466 

10 

15 

20 

25 

30 

30 

3 

R- 14 

1,120 

<10 

<10 

10 

15 

20 

25 

3 

R-15 

918 

<10 

<10 

10 

15 

20 

25 

3 

R- 16 

2,213 

<  10 

14 

17 

20 

25 

25 

3 

R- 17 

1,285 

<10 

14 

17 

20 

25 

25 

3 

R-l  8 

3,471 

<10 

<10 

10 

15 

20 

25 

3 

R- 19 

3,177 

<10 

<10 

<10 

10 

15 

18 

3 

R-20 

4,187 

<10 

<10 

10 

12 

15 

20 

3 

R-21 

532 

<10 

<10 

10 

15 

20 

25 

2 

R-22 

2,185 

<10 

<10 

10 

15 

20 

25 

3 

•Note:  1  =  Combined 

2  =  Separate 

3  =  Natural  Channel 


APPENDIX  C  (Cont'd.) 


DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
ROCKY  RIVER  WATERSHED 

Area 


Area  Designation 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

R-23 

5,197 

<10 

<10 

10 

15 

17 

20 

3 

R-24 

3,140 

<10 

<10 

10 

15 

20 

25 

3 

R-25 

3,155 

<10 

<10 

<10 

10 

15 

18 

3 

R-26 

762 

<10 

<10 

<  10 

10 

12 

15 

3 

R-27 

2,480 

<10 

<10 

10 

15 

17 

20 

3 

R-28 

8,145 

<10 

<10 

10 

15 

20 

25 

3 

R-29 

2,553 

<10 

<10 

<10 

10 

12 

15 

3 

R-30 

1,423 

<10 

<10 

<10 

10 

12 

15 

3 

R-31 

780 

<10 

<10 

<10 

10 

15 

20 

3 

R-32 

313 

<10 

<10 

10 

15 

20 

22 

3 

R-33 

799 

<10 

<10 

<10 

10 

12 

15 

3 

R-34 

1,588 

<10 

10 

15 

20 

22 

25 

2 

R-35 

2,736 

<10 

10 

15 

20 

22 

25 

2 

Total 

94,472 

Acres 

147.61 

Sq.  Mile 

Average  Area 

2,700 

Acres 

LAKE 

ERIE  WATERSHED 

LE-1 

4,362 

27 

30 

35 

40 

45 

45 

2 

LE-2 

3,232 

30 

35 

40 

45 

45 

45 

2 

LE-3 

5,758 

30 

35 

40 

45 

45 

45 

2 

LE-4 

15,444 

17 

25 

30 

35 

40 

45 

3 

LE-5 

23,396 

44 

45 

45 

45 

45 

45 

1 

LE-6 

4,980 

56 

56 

56 

56 

56 

56 

1 

•Note:  1  =  Combined 

2  *  Separate 

3  *  Natural  Channel 


APPENDIX  C  (Cont'd.) 

DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 


LAKE  ERIE  WATERSHED 


Area  Designation 

Area 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

LE-7 

3,958 

47 

47 

50 

50 

50 

50 

1 

LE-8 

2,800 

40 

45 

45 

45 

45 

45 

2 

LE-9 

3,398 

25 

30 

35 

35 

35 

35 

2 

LE-10 

5,115 

15 

18 

20 

25 

30 

30 

2 

LE-11 

5,298 

<10 

10 

12 

15 

18 

20 

2 

Total 

77,741 

Acres 

121.47  Sq.  Mile 

Average  Area 

7,067 

Acres 

CUYAHOGA 

RIVER  WATERSHED 

CU-1 

2,472 

49 

49 

50 

50 

50 

50 

1 

CU-2 

4,684 

47 

47 

50 

50 

50 

50 

1 

CU-3 

3,562 

40 

40 

45 

45 

45 

45 

1 

CU-4 

23,770 

29 

35 

37 

40 

45 

45 

2 

CU-5 

12,654 

31 

35 

37 

40 

45 

45 

1 

CU-6 

3,995 

12 

17 

25 

30 

35 

35 

2 

CU-7 

4,527 

<10 

10 

15 

20 

25 

30 

3 

CU-8 

8,870 

15 

17 

22 

25 

30 

30 

3 

CU-9 

1,698 

<10 

<10 

<10 

10 

12 

15 

3 

CU-10 

1,846 

<10 

<10 

10 

12 

15 

20 

3 

CU-11 

2,370 

20 

23 

25 

30 

35 

35 

2 

CU-12 

340 

20 

23 

25 

30 

35 

35 

2 

OJ-13 

4,500 

<10 

10 

15 

20 

25 

30 

2 

CU-14 

3,425 

<10 

14 

17 

20 

25 

25 

3 

CU-15 

652 

<10 

<10 

10 

15 

20 

20 

3 

•Note:  1  =  Combined 

2  =  Separate 

3  =  Natural  Channel 


APPENDIX  C  (Cont'd.) 

DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
CUYAHOGA  RIVER  WATERSHED 


Area  Designation 

Area 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

• 

CU-16 

1,791 

<10 

10 

15 

20 

25 

25 

3 

CU-17 

1,368 

<10 

10 

15 

17 

23 

25 

3 

CU-18 

551 

<10 

10 

15 

20 

25 

30 

3 

CU-19 

5,730 

<10 

<10 

10 

15 

20 

25 

3 

CU-20 

1,515 

<10 

14 

17 

20 

25 

25 

3 

CU-21 

2,057 

<10 

<10 

10 

12 

15 

18 

3 

CU-22 

1,386 

<10 

<10 

10 

12 

15 

18 

3 

CU-23 

1,240 

<10 

10 

10 

15 

20 

22 

3 

CU-24 

3,388 

<10 

10 

15 

20 

25 

25 

3 

CU-25 

4,472 

<10 

10 

15 

20 

25 

25 

3 

CU-26 

1,221 

<10 

10 

IS 

17 

23 

25 

3 

CU-27 

2,874 

<10 

10 

15 

20 

25 

25 

2 

CU-28 

1,634 

<10 

<10 

10 

12 

15 

17 

3 

CU-29 

5,914 

<10 

<10 

<10 

10  • 

12 

15 

3 

CU-30 

1,974 

<10 

<10 

<10 

10 

12 

15 

3 

CU-31 

1,586 

<10 

<10 

<10 

10 

12 

15 

3 

CU-32 

2,020 

<10 

<10 

10 

15 

20 

20 

3 

CU-33 

1,230 

<10 

10 

15 

20 

25 

25 

3 

CU-34 

2,507 

<10 

<10 

<10 

10 

15 

18 

3 

CU-35 

11,175 

<10 

<10 

10 

2 

15 

17 

3 

CU-36 

3,186 

<10 

<10 

,  ) 

w> 

12 

15 

3 

CU-37 

3,039 

<10 

<10 

<10 

10 

12 

IS 

3 

CU-38 

2,121 

<10 

<10 

<10 

10 

12 

15 

3 

CU-39 

3,884 

<10 

<10 

10 

12 

15 

17 

3 

•Note:  1  =>  Combined 

2  =  Separate 

3  »  Natural  Channel 


APPENDIX  C  (Cont'd.) 


DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
CUYAHOGA  RIVER  WATERSHED 

Area 


Area  Designation 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

CU-40 

863 

<10 

<10 

<10 

10 

12 

15 

3 

CU-41 

1,130 

<10 

<10 

<10 

10 

12 

15 

3 

CU-42 

1,525 

<10 

<10 

10 

10 

12 

15 

3 

CU-43 

3,765 

<10 

<10 

<10 

<10 

10 

10 

3 

CU-44 

3,094 

<10 

<10 

10 

12 

14 

15 

3 

CU-4S 

3,976 

<10 

<10 

10 

12 

14 

15 

3 

CU-46 

1,616 

<10 

<10 

10 

15 

17 

20 

3 

01-47 

7,833 

<10 

<10 

10 

15 

17 

20 

3 

CU-48 

1,625 

25 

27 

30 

35 

35 

35 

2 

CU-49 

1,304 

<10 

10 

17 

25 

30 

35 

3 

CU-50 

8,228 

<10 

10 

12 

15 

20 

25 

3 

CU-51 

5,492 

10 

15 

17 

20 

25 

30 

2 

CU-52 

1,882 

<10 

10 

15 

25 

25 

30 

3 

CU-53 

3,719 

15 

20 

25 

30 

35 

40 

2 

CU-54 

3,526 

18 

20 

25 

30 

30 

30 

3 

CU-SS 

1,900 

40 

42 

45 

47 

50 

50 

2 

CU-56 

2,800 

20 

25 

30 

40 

45 

45 

2 

CU-57 

1,965 

<10 

<10 

12 

20 

25 

30 

3 

CU-58 

7,906 

<  10 

<10 

10 

12 

15 

17 

3 

CU-S9 

2,249 

40 

45 

50 

50 

50 

50 

2 

CU-60 

2,534 

45 

50 

50 

50 

50 

50 

1 

CU-61 

3,223 

30 

35 

40 

45 

45 

45 

1 

CU-62 

3,150 

15 

23 

32 

40 

40 

40 

2 

CU-63 

1,423 

35 

37 

40 

45 

45 

45 

2 

•Note:  I  =  Combined 

2  =  Separate 

3  =  Natural  Channel 


APPENDIX  C  (Cont'd.) 

DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
CUYAHOGA  RIVER  WATERSHED 


Area  Designation 

Area 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

CU-64 

3,324 

50 

50 

50 

50 

50 

50 

1 

CU-65 

661 

45 

50 

50 

50 

50 

50 

1 

CU-66 

3.08S 

15 

23 

32 

40 

40 

40 

2 

CU-67 

2,608 

<10 

10 

IS 

20 

25 

30 

3 

CU-68 

1,905 

50 

50 

50 

50 

50 

50 

2 

CU-69 

1,914 

15 

20 

25 

35 

35 

35 

2 

CU-70 

6,327 

20 

25 

30 

35 

40 

45 

2 

CU-71 

2,681 

<10 

10 

12 

15 

17 

20 

3 

CU-73 

1,056 

<10 

<10 

<10 

10 

12 

15 

3 

CU-74 

1,864 

<10 

<10 

<10 

10 

12 

15 

3 

CU-75 

2,663 

<10 

<10 

<10 

10 

12 

15 

3 

CU-76 

872 

<10 

<10 

<10 

10 

12 

15 

3 

CU-77 

2,000 

<10 

<10 

<10 

10 

12 

15 

3 

CU-78 

3,250 

<10 

<10 

<10 

10 

12 

15 

2 

CU-79 

1,360 

<10 

<10 

<10 

10 

12 

15 

3 

CU-81 

486 

<10 

<10 

<10 

10 

12 

15 

3 

CU-82 

551 

<10 

<10 

<10 

10 

12 

15 

3 

CU-83 

835 

<  10 

10 

12 

15 

20 

25 

3 

CU-84 

677 

<10 

10 

12 

15 

20 

25 

3 

Total  262,175  Acres 

409  Sq.  Miles 

Average  Area  3,197  Acres 


•Note:  1  =  Combined 

2  =  Separate 

3  =  Natural  Channel 


APPENDIX  C  (Cont'd.) 


DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
CHAGRIN  RIVER  WATERSHED 

Area 


Area  Designation 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

CHN-1 

2,070 

20 

23 

27 

30 

35 

35 

2 

CHN-2 

7,140 

10 

15 

20 

25 

30 

35 

3 

CHN-3 

3,310 

<10 

10 

15 

25 

25 

25 

2 

CHN-4 

1,360 

<10 

<10 

10 

15 

20 

25 

3 

CHN-5 

2,460 

<10 

<10 

<10 

10 

15 

18 

3 

CHN-6 

2,440 

<10 

CIO 

10 

15 

20 

25 

3 

CHN-7 

690 

<10 

<10 

10 

15 

20 

20 

3 

CHN-8 

1,110 

<10 

<10 

10 

10 

15 

15 

3 

CHN-9 

1,440 

<10 

<10 

10 

15 

20 

25 

3 

CHN-10 

3,130 

10 

15 

20 

25 

25 

25 

3 

CHN-11 

3, 7S0 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-12 

1,590 

<10 

<10 

<10 

10 

15 

17 

3 

CHN-13 

2,440 

<10 

<10 

10 

13 

17 

20 

3 

CHN-16 

1,600 

<10 

<10 

10 

12  • 

15 

18 

3 

CHN-1 7 

1,330 

<10 

<10 

10 

12 

15 

18 

3 

CHN-1 8 

640 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-19 

710 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-20 

690 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-21 

460 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-22 

740 

<  10 

<10 

<10 

10 

12 

15 

3 

CHN-23 

1,230 

<10 

10 

10 

15 

20 

25 

-> 

CHN-24 

2,760 

<10 

<10 

<10 

10 

12 

15 

3 

CHN-2S 

2,400 

<  10 

*10 

<10 

10 

12 

15 

3 

CHN-26 

1,910 

<  10 

<10 

<  10 

10 

15 

20 

2 

CHN-27 

2,670 

<  10 

<10 

10 

15 

20 

25 

3 

•Note:  1  =  Combined 

2  =  Separate 

3  =  Natural  Channel 
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APPENDIX  C  (Cont'd.) 

DRAINAGE  AREAS  PERCENT  IMPERVIOUSNESS  BY  DECADE 
CHAGRIN  RIVER  WATERSHED 


Area  Designation 

Area 

(Acres) 

1970 

1980 

1990 

2000 

2010 

2020 

* 

CHN-28 

2,150 

<10 

<10 

<10 

10 

12 

IS 

3 

CHN-29 

660 

<10 

410 

410 

10 

12 

15 

3 

CHN-30 

1,070 

<10 

410 

410 

10 

12 

15 

3 

CHN-31 

1,580 

<10 

410 

410 

10 

12 

15 

3 

CHN-32 

890 

<10 

410 

10 

15 

20 

25 

3 

CHN-33 

910 

<10 

410 

<10 

10 

12 

15 

3 

CHN-34 

770 

<10 

<10 

410 

10 

12 

15 

3 

CHN-35 

1,340 

<10 

<10 

10 

12 

15 

20 

2 

CHN-36 

2,520 

<10 

410 

<•10 

10 

12 

15 

3 

Total  61,960  Acres 

96  Sq.  Miles 

Average  Area  1,822  Acres 


•Note:  1  =  Combined 

2  =  Separate 

3  =  Natural  Channel 


APPENDIX  D 


ONE  YEAR  STORM  HYDROGRAPHS  AND  LOADS 


This  appendix  has  not  been  included  because  of  its  size.  It  will  be 
available  to  interested  parties.  The  original  will  be  included  with  the 
submission  of  reports  to  the  Buffalo  District,  Corps  of  Engineers. 
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APPENDIX  E 


SUPPLEMENTAL  DATA 

In  the  development  of  the  stornvater  alternatives,  it  became  necessary 
to  consider  treatment  of  the  5,  10  and  100  year  storm.  Therefore,  the  com¬ 
puter  program  was  used  to  generate  the  unit  hydrographs  for  these  storms 
for  each  of  the  162  drainage  districts. 

This  information  was  not  reproduced  due  to  the  massiveness  of  the  data 
and  the  fact  that  the  1  year  storm  was  chosen  for  design  purposes.  The 
1  year  storm  data  is  presented  in  Appendix  D  of  this  phase  report. 
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INTRODUCTION 


This  Survey  Scope  Study  is  a  continuation  of  the  preliminary  work 
performed  under  the  Feasibility  Study  in  1971.  The  Cleveland-Akron  area 
was  chosen  by  the  Corps  of  Engineers  as  one  of  the  five  pilot  areas  in 
which  to  develop  a  wastewater  management  program.  Three  consulting 
engineering  firms  have  been  selected  to  work  with  the  Corps  in 
developing  the  Cleveland-Akron  Survey  Scope  Study. 

Phase  I  of  the  study  identified  the  wastewater  management  problem 
with  respect  to  domestic  and  storm  water  runoff  wastewater  as  it  exists 
today  and  as  it  is  anticipated  to  exist  in  the  future. 

This  report  covers  Phase  II  of  the  study  which  identifies  treatment 
processes  and  effectiveness,  design  criteria,  and  unit  costs  associated 
with  municipal  wastewater  treatment  facilities  and  storm  water  treatment 
facilities.  This  report  does  not  include,  however,  any  data  associated  with 
land  treatment  of  wastewater. 

Also  included  in  Phase  II  of  the  study  were  the  cost  estimates  of  the 
twelve  alternative  plans  as  developed  by  Wright-McLaughlin,  Engineers. 

This  report  is  presented  in  four  sections: 

A  -  Wastewater 
B  -  Stormwater  Runoff 
C  -  Alternative  Plans  -  Cost  Estimates 
D  -  Related  Information 
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.  -  TREATMENT  PROCESSES  AND  EFFECTIVENESS 


The  development  of  a  wastewater  treatment  plan  for  a  municipality 
or  political  jurisdiction  has  two  basic  considerations.  First,  the 
required  effluent  quality  must  be  established.  Secondly,  the  applicable 
process  sequence  to  most  economically  meet  these  requirements  under  local 
enviromental  constraints  must  be  selected. 

In  this  section,  three  basic  wastewater  management  treatment  goals  are 
established  using  State  and  O.C.E.*  guidelines.  Existing  process  technology 
is  reviewed,  and  optimum  process  sequences,  as  most  applicable  in 
Northeastern  Ohio,  are  selected.  Schematic  and  illustrative  flow- concentration- 
mass  diagrams  are  used  to  characterize  and  compare  unit  process  and  system 
performance.  Influent  nuplity  is  prevented  in  l'hnse  I  -  Section  6. 

1.1  -  WASTEWATER  MANAGEMENT  GOALS 

Table  1  defines  the  wastewater  management  goals  for  Level  1  and  Level  2. 
Detailed  definitions  of  the  required  effluent  quality  are  contained  in 
Appendix  C. 

Level  1  represents  the  proposed  effluent  standards  of  the  State  of 
Ohio.  The  quality  criteria  contained  in  Level  1  represent  the  State's 
maximum  quality  criteria.  The  conventional  indices  of  pollution,  such  as 
the  5-Day  Biochemical  Oxygen  Demand  (BOD^)  and  Suspended  Solids  (SS)  ,  vary 
as  a  function  of  the  receiving  water  classification  and  dilution  availability. 
Allowable  phosphorus  discharges  are  defined  as  a  function  of  the  receiving 
water  location  and  daily  discharge  volume  of  wastewater  with  maximum 
removals  required  by  1980.  Ammonia  nitrogen  residuals  vary  seasonally  as 
a  function  of  the  stream  classification  and  available  dilution.  Effluent 

*0.C.E.  -  Office  of  the  Chief  of  Engineers,  Department  of  the  Army 


dissolved  oxygen  (DO)  concentrations  are  highest  for  receiving  waters 
containing  cold  water  fisheries.  Allowable  fecal  coliform  bacteria 
counts  vary  seasonally  and  dictate  continuous  disinfection. 


Level  2  represents  the  O.C.E.  Standards  for  municipal  wastewater 
treatment.  The  major  differences  between  State  and  O.C.E.  standards 
are  nitrogen  removal,  COD  effluent  standards,  and  increased  removals  of 
BOD,.,  ammonia,  phosphorus,  and  suspended  solids.  The  O.C.E.  effluent 
quality  goals  are  independent  of  stream  classification,  dilution 
availability,  receiving  stream  location,  wastewater  flows,  and  season  of 
the  year.  Since  the  State's  maximum  effluent  DO  concentration  is  more 
stringent  than  the  O.C.E.  standard,  it  is  assumed  that  an  effluent 
DO  of  6  mg/1  or  more  must  be  achieved  in  Level  2.  The  State  pH  require¬ 
ments  were  also  assumed  to  apply  for  the  O.C.E.  standards. 

1.2  TREATMENT  TECHNOLOGY 

All  wastewater  and  waste  solids  treatment  processes,  excluding 
disinfection,  are  designed  to  promote  a  gaseous  end  product  or  separate 
and  concentrate  dissolved  and  particulate  pollutants.  The  final  gaseous 
or  solid  phase  pollutant  end  product  should  be  inert  and  of  no  pollutional 
significance  in  the  final  disposal  site. 

Treatment  processes  can  be  broadly  classified  as  a  function  of  the 
unit  process  goal.  This  concept  is  illustrated  in  Figures  1  (Wastewater 
Treatment:  Unit  Process  Alternatives)  and  Figure  2  (Waste  Solids  Treatment 
Unit  Process  Alternatives) ,  where  unit  processes  are  defined  in  a 
generalized  sequence  of  treatment  steps  such  that  a  final  product  meeting 
any  quality  level  can  be  achieved.  These  unit  process  flow  diagrams  should 
not  be  regarded  as  inflexible  (often  process  goals  can  be  and  are  combined 
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TABLE  1  -  WASTEWATER  MANAGEMENT  STUDY  GOALS 
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in  one  physical  unit)  nor  complete  (rapidly  expanding  technology  prevents 
totality)  but  rather  as  an  illustration  of  the  treatment  alternatives 
available  for  application  in  a  municipal  wastewater  management  program. 
Definition  of  the  management  or  water  quality  goals  contained  in  Table  1 
in  conjunction  with  the  elimination  of  economically  unattractive  or 
insufficiently  demonstrated  alternatives,  reduces  the  multiplicity  of 
treatment  options. 

For  the  purpose  of  this  study,  competitive  process  sequences  incor¬ 
porating  basic  biological  and  physical-chemical  treatment  processes  for 
Northeastern  Ohio  were  developed. 

1.21  BASIC  BIOLOGICAL  TREATMENT  SYSTEM 

It  is  safe  to  conclude  that,  for  the  near  future,  the  basic  technology 
for  municipal  wastewater  treatment  will  be  a  biological  system  combined 
with  specific  physical  or  chemical  treatment  techniques.  This  technology 
will  most  assuredly  be  applied  to  large  existing  wastewater  treatment 
facilities  and  can  be  easily  incorporated  in  new  facility  design. 

In  attempt  to  define  the  "typical"  wastewater  treatment  facility 
for  this  area.  The  1968  Municipal  Waste  Facility  Inventory  (U.S.  Department 
of  the  Interior,  Federal  Water  Quality  Administration)  reports  the  following 
for  the  Lake  Erie  Drainage  Basin: 

1.  98  percent  of  the  population  receives  some  form  of  wastewater 

treatment; 

2.  79  percent  of  the  population  receives  secondary  treatment,  of  which, 

93  percent  is  serviced  by  the  activated  sludge  process  or  modifications 

thereof. 

From  the  preceding,  it  can  be  seen  that  the  foundation  for  an 
effective  wastewater  management  program  is  already  established:  wastewater 
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collection  and  transport  to  a  treatment  site,  and  use  of  the  activated  sludge 
process  as  the  representative  treatment  concept.  Therefore,  the 
activated  sludge  process  with  an  aeration  contact  time  of  4.5  to  6  hours 
is  assumed  as  the  one  that  must  be  upgraded  to  meet  the  various  waste- 
water  management  goals  listed  in  Table  1.  The  basic  activated  sludge  system  is 
shown  schematically  in  Fig.  3,  with  anaerobic  solids  digestion  followed  by 
vacuum  filtration  and  incineration.  Typically,  waste  solids  cake  and 
incinerator  ash  are  ultimately  disposed  of  upon  municipal  landfill 
operations . 

To  provide  a  basis  of  comparison,  the  unit  and  overall  equilibrium 
process  performance  of  this  system  was  prepared  for  the  estimated  1990 
influent  wastewater  quality  as  illustrated  in  Figure  3A.  This  system 
would  only  meet  the  proposed  BOD,.  and  SS  criteria  for  Ohio's  Class  III 
streams  (free  flowing,  warm  water  fisheries)  if  the  average  upstream 
BOD,,  concentration  increase  was  no  more  than  1  mg/1. 

1.22  BASIC  PHYSICAL-CHEMICAL  TREATMENT  SYSTEM 

Physical-chemical  treatment  systems,  when  applied,  will  most  likely 
be  at  new  treatment  sites  or  as  additions  to  existing  primary  facilities. 

In  terms  of  volume,  the  largest  of  the  new  physical-chemical  systems  presently 
proposed  will  be  at  Cleveland's  Westerly  Wastewater  Treatment  Plant 
where  a  physical-chemical  system  incorporating  single  stage  lime  coagulation 
with  lime  recovery  and  reuse,  recarbonation,  filtration  and  granular 
activated  carbon  adsorption,  regeneration  and  reuse  is  proposed.  Alternative 
systems,  such  as  at  Rocky  River,  Ohio,  replace  lime  addition  with  polymer 
applications  for  suspended  solids  removal  and  add  metal  salts  to  meet 
phosphorus  removal  requirements.  The  Cleveland  Westerly  plant  was  assumed 


the  representative  physical-chemical  system  for  this  study  and  its  flow 
pattern  is  shown  schematically  in  Figure  4.  • 


Equilibrium  system  performance  is  illustrated  in  Figure  4A  for 
the  1990  influent  wastewater  quality.  The  system,  as  proposed,  is 
designed  to  maximize  the  phosphorus  removal  to  lime  dosage  ratio  with 
an  influent  wastewater  alkalinity  of  175  mg/1  as  CaCOj.  At  a  lime  dose 
of  about  240  mg/1  as  Ca(0H)2.  a  reaction  pH  of  about  10.5  should  result. 

At  this  pH  minimal  Mg(OH)2  precipitation  will  result  and  calcium 
solubilization  will  be  minimal  (thus,  maximizing  CaCO^  formation). 
Recarbonation  is  provided  to  adjust  the  wastewater  pH  prior  to  carbon 
adsorption  and  to  solubilize  any  effluent  CaCOj  to  prevent  encrustation 
of  the  filter.  The  filtration  system  is  provided  to  protect  the  activated 
carbon  system  from  particulate  solids.  The  granular  activated  carbon  system 
is  shown  with  air  or  oxygen  applications  to  prevent  problems  with  septicity 
and  effluent  clarity  and  to  meet  effluent  dissolved  oxygen  concentrations. 

A  30  percent  wastage  of  calcined  ash  was  assumed  in  the  lime  recovery  and 
reuse  system. 

The  proposed  physical-chemical  system,  as  shown,  can  meet  Ohio's 
proposed  minimum  BOD,,  and  SS  effluent  standards  for  Class  I  (cold  water 
fisheries)  and  Class  II  (scenic  waters)  streams  when  the  average  BOD,, 
concentration  increase  at  critical  stream  flows  is  less  than  0.3  mg/1 
and  some  Class  III  and  Class  IV  (pooling  waters  with  warm  water  fisheries) 
receiving  streams.  Ohio  ammonia  nitrogen  effluent  standards  for  November 
through  March  with  Class  III  and  IV  streams  are  satisfied  if  the  calculated 
ammonia  concentration  in  the  stream  does  not  exceed  0.05  mg/1.  The  1980 
Ohio  effluent  phosphorus  standards  are  satisfied  for  discharges  of  less 
than  10  mgd  into  Lake  Erie  and  its  tributaries.  If  the  discharge  is  into 
a  lake,  reservoir,  impoundment  or  pool,  the  system  meets  the  proposed 


phosphorus  standard  only  when  discharged  volumes  of  wastewater  are  less 
than  1  mgd. 


In  comparing  Figures  3A  and  4A,  fundamental  differences  between 
biological  and  physical-chemical  systems  become  apparent.  These  are 
briefly  reviewed. 

a.  Waste  Solids 

Waste  sludge  solids  are  generally  higher  for  a  physical -chemical 
system.  Oftentimes,  this  is  partially  compensated  for  by  improved  dewaterability . 
The  utilization  of  lime  rather  than  a  metal  salt  as  the  primary  coagulant 
causes  this  difference  to  be  especially  pronounced. 

b.  Soluble  Organic  Removal 

Economic  and  performance  success  or  failure  of  this  process  goal  in 
a  biological  system  is  dependent  upon  the  main  stream  reactor  and  solids 
separation;  whereas  with  a  physical-chemical  system  it  is  dependent 
upon  the  main  stream  reactor  and  sidestream  activated  carbon  regeneration 
and  reuse.  The  biological  system  cannot  remove  highly  refractory 
(non-biodegradeable)  organics,  but  when  effluent  standards  are  developed 
in  terms  of  BOD^.,  nondes criminate  bio-degradeable  and  refractory  organic 
removal  by  activated  carbon  make  very  low  BOD^.  residuals  difficult  to 
achieve.  A  biological  system  metabollically  converts  about  1/4  to  1/2 
of  the  applied  organic  carbon  to  CC^  which  is  discharged  to  the  atmosphere; 
in  a  strict  sense,  the  physical-chemical  system  must  handle  this  additional 
organic  carbon  which  is  not  removed  until  carbon  regeneration  upon 
application  of  external  energy  or  fuel.  Although  biological  system  can 
be  upset  by  inhibitory  wastes,  activated  carbon  organic  adsorption 
performance  is  pH  dependent  for  organic  acids  and  bases,  anionic  and 


cationic  surface  active  agents,  and  ampholytes;  their  removal  cannot 
be  simultaneously  optimized  for  in  a  municipal  wastewater  since 
adjustment  of  pH  may  increase  the  removal  of  one  organic  compound  while 
suppressing  adsorption  of  others. 

c.  Costs 

Generally,  a  trade-off  is  made  when  selecting  biological  versus 
physical-chemical  systems.  A  physical- chemical  system  will  usually  show 
lower  capital  costs  with  its  shorter  reactor  times.  However,  its  operating 
expenditures  and  energy  costs  are  generally  higher  than  biological 
systems  because  of  chemical  costs  and  side-stream  regeneration  requirements. 
In  urban  areas  with  very  little  available  land,  the  smaller  land  requirement 
of  the  physical-chemical  system  imparts  an  obvious  advantage  over  biological 
systems.  Generally,  the  physical-chemical  components  have  a  shorter  life 
because  of  the  larger  amount  of  mechanical  equipment  which  in  turn  tends 
to  increase  the  total  annual  cost. 

d.  Unknowns 

The  disadvantages  of  the  more  conventional  biological  systems  are 
well  known  and  understood  because  of  40  or  more  years  of  experience. 

However,  there  are  a  number  of  unknowns  about  a  physical -chemical  process 
which  may  reduce  its  superficial  attractiveness.  For  example,  a 
lime-carbon  system  on  raw  wastewater  application  has  not  yet  been 
supported  by  the  successful  demonstration  of  lime  and  activated  carbon 
regeneration  and  reuse.  Temperature  influences  upon  carbon  adsorption 
effectiveness  represent  an  almost  total  unknown  as  well  as  the 
necessary  reserve  capacity  to  satisfy  largely  unbuffered  diurnal  flow 
and  organic  variations  normally  exhibited  in  municipal  wastewater 


treatment. 


In  the  following  sections,  these  two  basic  wastewater  treatment 
concepts  are  upgraded  to  meet  the  effluent  quality  levels  listed  in 
Table  1.  It  is  thought  that  these  process  schemes  represent  an 
optimum  and  realistic  application  of  today's  technology  to  meet  future 
treatment  goals.  Where  applicable,  fundamental  comparisons  of 
design  alternatives  are  discussed  and  major  risks  and  unknowns  briefly 
enumerated. 
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1.3  -  PROCESS  SEQUENCE  SELECTION  AND  PERFORMANCE 
1.31  -  LEVEL  1:  PROPOSED  STATE  GOAL 

BIOLOGICAL  TREATMENT  SYSTEM:  The  proposed  Ohio  effluent  standards  or 
state  goal  can  be  met  by  achieving  ammonia  oxidation  (nitrification),  applying 
metal  salts  for  phosphorus  removal,  controlling  effluent  solids  by  organic 
polymer  addition  and  in-depth  filtration,  and  practicing  post  aeration.  The 
upgraded  biological  system  is  shown  schematically  in  Figure  S.  System  perfor¬ 
mance  is  illustrated  in  Figure  5A.  As  shown  on  these  figures,  the  solids 
handling  system  has  also  been  modified  to  include  gravity  waste  activated  sludge 
thickening  and  heat  conditioning  of  the  combined  raw  sludge  after  storage. 

To  achieve  nitrification,  the  existing  aerator  has  been  separated  into 
a  1/3  -  2/3  (high  rate  -  nitrifying)  volumetric  split  which  would  result  in  a 
nitrifying  contact  time  of  3  to  4  hours,  assuming  the  original  aerator  contact 
time  was  6  hours.  This  new  nitrifying  contact  time  should  be  adequate  for 
the  climatic  conditions  of  Northeastern  Ohio.  A  new  final  clarifier  is  necessary 
to  allow  the  complete  separation  of  the  two  distinct  biological  cultures,  designed 
for  the  removal  of  carbonaceous  and  nitrogenous  oxygen  demanding  materials 
respectively.  This  system  alternative  for  nitrification  was  selected  over 
other  possibilities  (i.e.,  chemical  additions  and  solids  control  in  the  primary 
clarifier,  extended  aeration)  because  in  a  general  application  this  alternative 
gives  the  greatest  assurance  of  economic  performance  success.  It  is  also  most 
compatible  with  metal  salt  addition  tor  phosphorus  removal  and  maximizes 
the  potential  for  a  low  soluble  BOD,.  residual. 

Metal  salt  addition  for  phosphorus  removal  was  selected  because  the 
chemical  requirement  is  largely  a  function  of  the  pollutant  of  concern, 
phosphorus,  and  the  required  soluble  residual.  Thus,  should  phosphorus  levels 
in  the  influent  wastewater  be  reduced  by  local  or  federal  legislation  or 
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should  detergent  reformulations  occur  in  the  future,  the  municipality  will  be 
able  to  reduce  metal  salt  applications  and  derive  proportional  savings.  As  shown, 
metal  salt  additions  for  phosphorus  removal  do  not  require  additional  capital 
facilities  other  than  a  chemical  storage  and  feed  complex.  Any  source  of 
precipitating  metal  ion,  including  some  industrial  wastes,  can  be  used,  but 
because  of  the  generality  of  this  study  the  alternatives  have  been  reduced  to 
commercially  available  ferric  and  aluminum  salts,  i.e.,  ferric  chloride  and 
alum.  Aluminum  was  selected  over  ferric  iron  because  of  its  higher  pH  value  of 
optimum  phosphorus  precipitation  (about  6  versus  5) ,  its  lower  mass  of  precipi¬ 
tated  solids,  its  precipitate's  integrity  during  reducing  conditions,  and  the 
absence  of  potential  color  problems  in  the  final  effluent.  Although  the  metal 
salt  can  be  added  to  any  point  in  the  major  process  stream,  dosing  to  the 
aerator  effluent  was  selected  to  maximize  hydrolysis  of  influent  complex 
phosphorus  forms,  minimize  competing  soluble  phase  side  reactions  due  to  raw 
waste  organic  components,  and  minimize  floe  shearing  and  upwards  pH  drift  due 
to  shearing  and  carbon  dioxide  stripping  in  the  aerator.  Dosing  the  chemical 
to  the  activated  sludge  system  does  not  attenuate  process  performance  but, 
rather  provides  a  stabilizing  influence  upon  the  system  due  to  the  weighting 
effect  derived  from  the  inorganic  precipitate  within  the  activated  sludge 
floe  which  results  in  a  denser,  faster  settling  floe.  Chemical  additions 
into  the  secondary  also  results  in  the  accumulation  of  chemical  precipitate 
which  provides  a  buffer  against  diurnal  phosphorus  concentration  peaks  and 
lessens  the  sensitivity  of  chemical  application  rates  to  fluctuations  in  raw 
sewage  phosphorus  concentrations.  A  polishing  dose  of  metal  salt  is  added 
to  the  nitrifying  activated  sludge  system  to  produce  the  required  effluent 
phosphorus  residual  of  0.5  mg/1.  By  incorporating  split-chemical  treatment, 
only  a  small  additional  dose  of  aluminum  is  required,  and  the  resultant 
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precipitated  solids  would  not  be  expected  to  upset  the  system.  The  liability 
of  metal  salt  addition  for  phosphorus  removal  is  the  introduction  of  extraneous 
ions  which,  in  some  instances,  can  be  considered  contaminants  in  their  own 
right.  In  the  case  of  alum,  approximately  S.3  parts  of  sulfate  are  introduced 
per  part  of  aluminum  added.  Although  sulfate  levels  will  increase  over  background 
levels,  a  net  dissolved  solids  increase  does  not  result  due  to  the  almost  complete¬ 
ly  compensating  removal  of  phosphate  and  other  soluble  phase  pollutants. 

Polymer  addition  and  some  physical  means  of  final  effluent  solids  control 
are  design  necessities  when  low  phosphorus  residuals  are  required  whether  or 
not  low  BOD,.  and  SS  residuals  are  treatment  necessities.  Polymer  addition 
usually  is  a  treatment  necessity  because  of  the  colloidal  haze  that  can  occur 
with  high  dosages  of  precipitating  chemicals.  Anionic  polyelectrolyte  addition 
in  conjunction  with  aluminum  additions  has  resulted  in  excellent  process  stream 
clarity  after  simple  sedimentation.  The  filtration  system  provides  positive 
backup  for  the  system  and  further  effluent  polishing.  A  dual  or  multi-media 
filtration  system  has  been  selected  because  of  the  low  effluent  suspended 
solids  required.  Examining  the  process  streams  before  (E-2)  and  after  filtra¬ 
tion  (FE)  in  Figure  5A  shows  that  although  the  State  BOD,,  and  SS  effluent 
standards  can  be  met  before  filtration,  precipitated  phosphorus  in  the  solids 
phase  dominates,  and  effluent  solids  control  by  filtration  should  be  provided. 

In  the  final  effluent,  differences  between  total  nitrogen  (Nt)  and  oxidized 
nitrogen  (N-Q)  will  largely  consist  of  a  soluble  refractory  organic  nitrogen 
residual  with  ammonia  nitrogen  concentrations  at  trace  levels.  Lime  additions 
in  the  nitrification  system  for  this  wastewater  were  necessary  because  of 
anticipated  alkalinity  depletions  associated  with  metal  salt  addition  and 
nitrification. 

Chlorine  dosages  for  disinfection  would  be  reduced  due  to  the  absence 
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of  ammonia  nitrogen  in  the  final  effluent.  No  credit  was  taken  for  BOD$  and 
ammonia  removal  through  the  disinfection  system.  Chlorination  for  final 
effluent  disinfection  is  an  acceptable  practice  under  current  State  and 
Federal  regulations,  even  though  chlorinated  effluents  can  possess  a  certain 
toxicity  to  aquatic  life.  If  not  acceptable  in  the  future,  dechlorination 
can  be  practiced  by  chemical  additions,  i.e.,  sodium  bisulfite,  sulfite, 
thiosulfate  or  activated  carbon  adsorption. 

To  produce  consistently  an  effluent  with  a  dissolved  oxygen  concentration 
of  6  mg/1  or  more  in  the  summer,  a  post -aeration  step  is  necessary.  The 
post-aeration  step  could  be  added  before,  during,  or  after  conventional  chlori¬ 
nation  for  disinfection. 

In  the  waste  solids  handling  system,  gravity  waste  activated  sludge 
thickening  was  provided  over  such  alternatives  as  dissolved  air  flotation 
because  it  was  felt  that  the  weighting  action  of  the  inorganic  precipitates 
should  serve  as  a  concentrating  aid.  Waste  activated  sludge  return  to  the 
primary  sedimentation  tank  was  eliminated  because  of  inevitable  problems  with 
solids  resuspension  and  poorer  capture.  Although  no  problems  would  be  expec¬ 
ted  with  the  anaerobic  digestion  system  due  to  the  inorganic  precipitates , 
the  additional  mass  of  waste  biological  solids  due  to  the  high  rate  activated 
sludge  system,  and  improved  main  stream  solids  capture  may  impair  the  operation 
of  the  anaerobic  digester.  In  addition,  it  is  not  unreasonable  to  expect 
that  the  vacuum  filter  cake  for  this  condition  would  slightly  increase  in  its 
water  content.  Therefore,  the  primary  digester  was  converted  to  a  storage 
tank,  heat  conditioning  of  sludge  solids  was  incorporated,  and  the  secondary 
digester  was  converted  to  a  decanting-storage  facility.  Heat  conditioning 
offers  the  advantages  of  consistency  in  vacuum  filter  operation,  increased 
cake  dryness,  high  cake  BTU  values,  and  a  "sterile"  end  product  should  conditioned 
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sludge  application  to  the  land  be  contemplated.  Its  disadvantages  center  upon 
the  magnitude  of  volatile  solids  solubilization  which,  if  not  completely 
biodegradeable,  can  deteriorate  effluent  organic  values  and  will  increase  the 
mass  of  waste  activated  sludge.  Nitrogen  solubilization  will  be  similar  to 
that  encountered  with  anaerobic  digestion  achieving  50  percent  solids  destruction. 
If  considered  in  the  basic  design,  the  disadvantages  associated  with  heat 
conditioning  can  be  compensated  for  in  system  sizing. 

Whether  or  not  gravity  waste  activated  sludge  thickening  and  heat 
conditioning  are  incorporated,  the  final  effluent  from  this  plant  will 
easily  meet  or  exceed  the  proposed  Ohio  effluent  standards.  The  aluminum- 
organic  sludge  may  be  incinerated  or  spread  directly  on  the  land.  With  land 
applications,  the  soil  building  and  fertilizing  benefits  derived  from  the 
solid's  organic  fraction  will  more  than  compensate  for  any  deleterious 
effect  associated  with  the  inorganic  aluminum  precipitates. 

PHYSICAL-CHEMICAL  TREATMENT  SYSTEM:  To  meet  the  proposed' Ohio  efflu¬ 
ent  standards,  the  basic  physical -chemical  system  must  be  upgraded  to  provide 
additional  phosphorus  and  BOD,,  removal  as  well  as  incorporate  a  physical 
system  specifically  intended  for  ammonia  nitrogen  removal.  To  this  end,  a 
second  stage  flocculator-clarifier  has  been  incorporated  with  breakpoint 
chlorination  followed  by  additional  carbon  adsorption.  Additional  post 
aeration  is  a  necessity  to  meet  an  effluent  dissolved  oxygen  value  of  6  mg/1 
or  greater.  The  upgraded  physical-chemical  system  is  shown  schematically 
in  Figure  6  with  its  performance  characterized  in  Figure  6A. 

The  reaction  pH  in  the  first  stage  flocculator-clarifier  must  be 
increased  to  11.5  from  10.5  to  achieve  the  additional  phosphorus  removal. 

This  requires  the  lime  dose  to  increase  by  almost  80  percent  and  necessitates 
the  addition  of  a  second-stage  flocculator-clarifier  to  capture  the  precipitated 
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calcium  carbonate  following  recarbonation  to  a  pH  9.5.  This  results  in  an 
almost  50  percent  increase  in  waste  solids  mass  due  to  the  additional 
calcium  carbonate  and  precipitated  magnesium  hydroxide.  A  polishing  dose 
of  metal  salts  for  phosphorus  removal  was  not  possible  because  of  a  lack  of 
pH  compatibility  in  the  main  and/or  waste  solids  streams.  The  performance  and 
chemical  requirements  for  phosphorus  removal  with  this  system  are  largely  inde¬ 
pendent  of  incoming  phosphorus  concentrations  but  vary  as  a  function  of  pH 
dependent  solubility  products  and  the  wastewater  alkalinity.  Thus,  the 
system  is  insensitive  to  diurnal  variations  in  phosphorus  concentration  but 
cannot  be  expected  to  return  any  economic  savings  should  raw  sewage  phosphorus 
levels  be  reduced  in  the  future. 

In  a  physical -chemical  system  ammonia  nitrogen  removal  cannot  be  by 

simple  conversion  to  nitrate  nitrogen  but  must  be  an  actual  physical  removal. 

Commonly  visualized  techniques  with  today's  technology  are  ammonia  stripping, 

ion  exchange,  and  breakpoint  chlorination. 

Ammonia  stripping  is  compatible  with  lime  treatment  at  pH  values  of  11  or 

greater  but  even  if  ammonia  fluxing  to  the  atmosphere  were  allowed,  it  suffers 

from  physical  scaling  problems  and  performance  limitations  at  ambient  air 

temperatures  less  than  40°  to  45°F. 

Ion  exchange  using  clinoptilolite,  a  naturally  occurring  zeolite,  can 

produce  an  ammonia  nitrogen  residual  of  about  0.5  to  1.0  mg/1  but  questions 
with  resin  attrition,  recovery  and  reuse  as  well  as  ultimate  ammonia  con¬ 
centrate  disposal  still  remain.  If  it  is  assumed  that  ultimate  ammonia 
disposal  to  the  atmosphere  is  not  allpwed,  four  alternatives  for  disposal  of 
waste  brine  remain:  breakpoint  chlorination,  biological  nitrification  and 
denitrification,  disposal  of  a  weak  NH^OH  solution  to  an  available  market,  and 
evaporation  to  a  point  where  the  dried  salts  can  be  handled  directly  in  an 
incinerator.  Since  alternatives  one  and  two  offer  no  particular  advantages  over 
main  stream  contacting,  and  alternative  three  has  no  application  in  a  generalized 


study,  only  alternaitve  four  remains.  It  is  thought,  that  the  cost  of  drying 
this  brine  would  be  economically  prohibitive  in  comparison  to  main  stream 
breakpoint  chlorination. 

Breakpoint  chlorination,  following  carbon  adsorption  for  organic  nitrogen 
removal,  will  produce  a  total  effluent  nitrogen  of  about  2  mg/1  (about  1  mg/1 
organic  nitrogen,  0.5  mg/1  ammonia  trichloride,  and  0.5  mg/1  oxidized  nitrogen) 
with  direct  ammonia  removal  to  nitrogen  gas.  This  system  suffers  from  the 
liability  of  dissolved  solids  addition  and  generally  necessitates  chemical 
additions  for  pH  control.  Clearly,  for  physical-chemical  systems  (including 
such  exotic  processes  as  distillation)  the  nitrogen  removal  question  through 
ultimate  disposal  may  determine  their  general  applicability  in  wastewater  treatment. 

Ammonia  removal  by  breakpoint  chlorination  is  proposed  as  the  means  of 
meeting  the  proposed  Ohio  effluent  standards  for  a  physical -chemical  system 
since  at  this  point  in  time  it  has  the  least  amount  of  unknowns  and  potential 
operating  difficulties.  It  has  the  advantage  that  operating  costs  are  directly 
a  function  of  the  applied  ammonia  mass  and  the  required  effluent  residual. 

Should  it  be  infeasible  to  handle  the  magnitude  of  chlorine  indicated,  either 
by  purchase  or  on-site  generation,  the  alternative  technique  would  be  ion 
exchange  with  ultimate  ammonia  disposal  by  evaporation  and  incineration. 

As  noted  in  Figures  6  and  faA,  the  breakpoint  chlorination  system  is 
incorporating  an  expanded  disinfection  tank  following  the  first  stages 
of  carbon  contacting  to  remove  organic  nitrogen  and  competitive  chlorine 
demanding  materials.  It  is  followed  by  a  downflow  carbon  contactor  for 
additional  solids  removal,  dechlorination,  and  additional  organic  removal 
(included  any  chlorinated  hydrocarbons  formed  during  breakpoint  chlorination) . 

No  actual  organic  (COD)  removal  was  taken  during  the  actual  breakpoint 
operation  because  of  the  very  slow  reaction  rotes  without  such  catalysts  as 
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ultra-violet  radiation.  Obviously,  effective  disinfection  and  virus  kill 
will  occur  during  breakpoint  chlorination.  Post  aeration  should  be  provided 
either  before  or  after  the  final  stage  of  carbon  contacting. 

1.32  -  LEVEL  2:  PROPOSED  TREATMENT  GOAL 

ADVANCED  BIOLOGICAL  TREATMENT  SYSTEM:  Biological  nitrogen  and  refractory 
organic  removal  must  be  provided  to  meet  the  O.C.E.  effluent  standards.  In 
terms  of  new  capital  facilities,  as  shown  in  Figure  7*,  the  system  used  to 
meet  Level  2  must  be  a  denitrification  reactor,  aerated  channel,  final  clari¬ 
fier  and  a  carbon  adsorption  system  with  regeneration  and  reuse.  Process 
performance  is  illustrated  in  Figure  7A*. 

The  alternative  systems  for  biological  denitrification  are  suspended 
versus  attached  growth  reactors.  Denitirfication,  like  nitrification,  is  a 
temperature  sensitive  reaction  where  contacting  times  per  unit  mass  of 
biological  flora  and  cell  residence  times  are  both  temperature  dependent. 

A  suspended  growth  reactor  was  selected  over  an  attached  growth  system 
(coarse  filter)  because  of  its  greater  operating  flexibility  under  the 
temperature  variations  encountered  in  Northeastern  Ohio.  Methanol  is  added 
to  the  system  to  serve  as  the  driving  carbonaceous  substrate  and  to  accel¬ 
erate  the  biological  reduction  of  nitrate  to  elemental  nitrogen  gas.  The 
magnitude  of  methanol  addition  is  dependent  upon  the  oxidized  nitrogen  mass 
into  the  unit  and  the  required  treatment  efficiencies;  effluent  oxidized 
nitrogen  values  of  1.0  mg/1  are  easily  obtained  with  no  methanol  breakthrough. 

The  polishing  metal  salt  dose  has  been  transferred  to  the  end  of  the 
denitrification  reactor  and  increased  to  achieve  the  required  phosphorus 
residual.  Ash  shown  in  Figure  7A*,  low  phosphorus  residuals  are  easily 
achieved  with  split  chemical  treatment. 

•Federal  Effluent  Standards  refer  to  standards  established  by  O.C.E.  (Office 
of  the  Chief  of  Engineers). 
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The  required  effluent  COD  is  only  achieved  with  additional  treataent 
for  refractory  organic  removal  even  though  BOD^  and  suspended  solids  goals 
are  satisfied  after  denitrification  and  filtration.  The  activated  carbon 
requirement  for  this  application  is  only  about  1/10  to  1/S  of  that  associated 
with  the  physical-chemical  system  upgraded  to  satisfy  the  proposed  state 
effluent  standards  (Figure  6A) .  Similar  savings  are  derived  in  the  spent 
carbon  dewatering  and  regeneration  system  and  makeup  carbon  storage.  To 
produce  an  effluent  free  of  chlorine  toxicity,  the  disinfection  facility 
could  be  located  prior  to  carbon  adsorption.  However,  since  the  chlorine 
dose  for  disinfection  would  undoubtedly  be  low,  the  disinfection  facility 
has  been  left  as  the  final  treatment  process  in  the  treatment  scheme. 

ADVANCED  PHYSICAL-CHEMICAL  TREATMENT  SYSTEM:  Figure  8*  shows  schematically 
the  upgraded  physical -chemical  system  to  satisfy  the  proposed  O.C.E.  effluent 
standards.  The  system's  performance  is  il lustra  ed  in  Figure  8A*.  Ozonation 
is  incorporated  as  the  means  of  further  effluent  polishing. 

Ozonation  was  necessary  because  it  is  doubtful  if  a  physical-chemical 
treatment  system  incorporating  activated  carbon  adsorption  can  achieve  the 
required  soluble  organic  concentrations  due  to  the  previously  mentioned 
pH  influences  upon  adsorption  effectiveness.  Ozonation  will  simultaneously 
provide  further  disinfection  and  achieve  the  required  effluent  dissolved 
oxygen  concentrations. 

1.33  -  LEVEL  3:  MAXIMUM  REUSE  APPLICATION 

In  the  water  rich  area  of  Northeastern  Ohio,  the  probability  of  waste- 
water  renovation  for  direct  potable  reuse  is  very  remote.  However, 
the  two  basic  treatment  systems  have  been  carried  to  this  point  to  illustrate 
the  technological  requirements  and  probabl  process  performance.  Further¬ 
more,  although  total  stream  treatment  is  shown,  it  is  projected  that  in 

•Federal  Effluent  Standards  refer  to  standards  established  by  O.C.E.  (Office 
of  the  Chief  of  Engineers) . 
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the  future,  fractions  of  the  major  process  stream  would  be  diverted  to 
constant  flow  minor  process  sequences  specifically  designed  to  produce  a 
product  water  to  match  the  intended  reuse  application. 


ADVANCED  BIOLOGICAL  AND  PHYSICAL -CHEMICAL  TREATMENT  SYSTEMS:  To  meet 
the  ultimate  product  water  goal  of  direct  potable  reuse,  both  basic  treatment 
systems  must  be  upgraded  for  demineralization  and  "fail-safe"  treatment 
redundancy.  The  unit  process  selected  for  this  is  reverse  osmosis.  Schematic 
flow  and  process  performance  diagrams  for  the  upgraded  biological  system  are 
shown  in  Figures  9  and  9A  with  similar  diagrams  for  the  upgraded  physical- 
chemical  system  contained  in  Figures  10  and  10A. 

Reverse  osmosis  was  chosen  over  the  other  available  demineralization 
processes  (distillation,  electrodialysis,  and  ion  exchange)  because  it  is 
the  one  process  technique  which  potentially  could  replace  all  the  preceding 
unit  processes.  In  other  words,  it  offers  a  capability  of  backing  up  and 
supporting  the  total  treatment  system  giving  100  percent  pollutant  removal 
redundancy  with  the  added  benefit  of  demineralization.  Such  a  unit  process 
is  necessary  in  a  closed  recycle  system  because  of  the  potential  buildup 
of  trace  organic  carbonaceous  and  nitrogenous  pollutants  which  may  be 
unremovable  in  the  upstream  treatment  unit  processes . 

It  is  likely  that  the  buildup  of  these  trace  pollutants  and  their 
successful  elimination  will  be  more  of  an  operational  consideration  than 
demineralization  in  a  closed  system  and,  thus,  demand  total  flow  treatment 
rather  than  split  treatment  to  achieve  some  higher,  tolerable  dissolved 
solids  in  the  final  effluent.  No  other  treatment  concept  offers  the 
treatment  potential  of  reverse  osmosis.  Unfortunately,  the  state  of 
today's  technology  will  not  allow  it  to  supersede  the  upstream  systems 
due  to  flux  and  membrane  fouling  limitations.  These  problems  are  likely 


to  be  solved  in  the  future;  leaving  only  the  question  of  what  to  do  with  the 
waste  brine. 

In  Northeast  Ohio,  assuming  that  brine  disposal  to  underground  cavities 
or  surface  waters  is  invalid,  there  is  little  choice  but  to  go  through  an 
evaporation  system  where  it  must  be  dried  to  a  point  that  it  can  be  handled 
directly  in  an  incinerator.  The  water  in  this  brine  cannot  be  recovered 
by  direct  distillation  since  as  the  waste  volume  is  Teduced  the  potential 
of  distillate  contamination  by  organics  and  residual  ammonia  will  increase 
Multiple  redistillation  or  distillate  treatment  (carbon  adsorption,  ion 
exchange,  etc.)  are  possible  but  would  mean  that  higher  purity  water  is 
only  achieved  with  smaller  recovered  produce  water  volumes.  This  illustrates 
a  fundamental  fact  of  wastewater  treatment,  namely:  zero  contaminants  in  a 
product  water  are  found  only  with  zero  product  water. 

In  the  upgraded  biological  system,  the  dried  mineral  salts  can  be  handled 
in  an  expanded  incineration  system  in  conjunction  with  the  organic  solids. 
Whereas,  in  the  upgraded  physical -chemical  system  which  incorporates  solids 
reuse,  the  evaporated  mineral  salts  must  be  handled  separately  in  an  unique 
incineration  system  to  avoid  fractional  solubilization  upon  reuse. 

Both  systems  are  followed  by  final  chlorine  disinfection  for  consumer 
protection  in  the  event  of  distribution  system  contamination.  An  off- 
stream  storage  tank  is  provided  should  consumer  demands  not  coincide  with 
wastewater  flows. 

Table  2  presents  a  comparative  summary  of  the  effluent  quality  achieved 
from  the  various  levels  of  treatment  as  previously  described. 
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EFFLUENT  QUALITY  (mg/1) 
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1.4  MISCELLANEOUS  DESIGN  ASSUMPTIONS 


1.41  HYDRAULIC  SURGE  CONTROL 

In  the  design  of  these  systems,  the  necessity  of  dampening  hydraulic 
surges  in  the  treatment  systems  has  not  been  mentioned.  Generally,  for  plant 
flows  of  10  mgd  or  less,  hydraulic  surge  control  would  be  a  worthwhile 
consideration  because  of  wide  diurnal  variations.  At  higher  daily  flow 
rates  hydraulic  peaks  are  usually  dampened  because  of  the  large  service 
area.  The  necessity  of  providing  positive  influent  flow  control  would 
be  subject  to  the  particular  flow  patterns  found  or  anticipated  at  the  treat¬ 
ment  site.  If  flow  equalization  or  surge  control  is  necessary,  an  expanded 
sedimentation  tank  receiving  the  mixed  liquor  solids  from  the  activated 
sludge  system  designed  for  the  removal  of  carbonaceous  materials  would  be 
recommended  for  the  basic  biological  treatment  system  whereas  with  the  basic 
physical-chemical  treatment  system  a  separate  flow  equalization  chamber 
following  chemical  treatment  would  be  recommended. 

1.42  REMOVAL  OF  HEAVY  METALS,  PESTICIDES,  CHLORINATED  HYDROCARBONS,  RADIOACTIVE 

MATERIALS 

In  the  design  of  municipal  wastewater  treatment  systems,  specific  process 
designs  to  remove  the  above  pollutants  were  not  considered  since  control  at 
the  source  has  been  postulated  in  these  studies.  However,  many  of  the  unit 
processes  contained  in  the  treatment  sequence  can  and  do  provide  positive 
removals.  Generally,  with  the  exception  of  aeration  stripping,  the  processes 
will  concentrate  these  pollutants  in  waste  solid  streams  which  with  and  without 
incineration  will  reduce  the  feasible  alternative  for  ultimate  waste  solids 
removal.  As  a  review,  the  pollutants  and  unit  processes  for  removal  are 
summarized  below: 

Heavy  metals  -  "sorbed"  onto  biological  floe,  some  precipitated 

with  alum  and  trace  quantities  of  sulfide,  organic 
compounds  adsorbed  upon  activated  carbon,  excellent 
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removal  generally  found  with  high  pH  lime  treatment 
reverse  osmosis  should  provide  good  removal.  With  or 
without  incineration,  possibility  of  resolubilization 
under  microbial  action  in  final  disposal  site  exists. 

Pesticides  and  Chlorinated  Hydrocarbons  -  "sorbed"  onto  biological 

floe  and  can  be  fractionally  stripped  into  atmosphertf 
via  the  biological  aeration  systems.  Adsorbed  upon 
activated  carbon  with  backup  support  provided  by 
reverse  osmosis .  Permanent  oxidation  provided  under 
incineration  or  carbon  regeneration  at  elevated  temp¬ 
eratures  . 

Radioactive  Materials  -  See  heavy  metals  for  removals,  complete  capture 
may  be  impossible.  Final  destruction  technique  is  time 
dependent  upon  given  half-lifes.  Distribution  in  gaseous, 
liquid  and  solid  phases  after  treatment  can  be  expected. 
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HAVENS  A  NO  EMERSON  LIMITED  WASTEWATER  TREATMENT  UNIT  PROCESS  ALTERNATIVES 
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MAVEN5  AND  EMERSON,  LIMITED  WASTE  SOLIDS  TREATMENT  UNIT  PROCESS  ALTERNATIVES 
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FIGURE  3 

HAVENS  AND  EMERSON,  LIMITED  BASIC  BIOLOGICAL  TREATMENT  SYSTEM 


BASIC  BIOLOGtCAL  TREATMENT  SYSTEM 

HAVENS  AND  EMERSON,  LIMITED  PROCESS  PERFORMANCE 
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FIGURE  4 

BASIC  PHYSICAL -CHEMICAL  TREATMENT 


FIGURE  4A 

BASIC  PHYSICAL -CHEMICAL  TREATMENT 

HAVENS  AND  EMERSON,  LIMITED  SYSTEM 
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2.  DESIGN  CRITERIA 


Design  criteria  were  established  for  various  basic  elements  of  a 
wastewater  management  program  for  use  in  the  preliminary  design 
development  of  the  alternative  plans. 

2.1  DEFINITION  OF  FLOW  TERMS 

A  definition  of  flow  related  terms  is  provided  followed  by  a  description 
of  the  design  criteria. 

Dry  weather  flow  (DWF)  is  defined  as  the  flow  received  at  the 

plant  on  days  when  no  precipitation  occurs,  and  when  antecedent  runoff 

is  not  affecting  flow  materially. 

Average  Daily  Flow  (ADF)  is  defined  as  the  total  annual  flow 
received  divided  by  365  days.  ADF  includes  ground  water  infil¬ 
tration  and  certain  amounts  of  storm  water  infiltration  and  is 
the  value  normally  used  in  the  sanitary  engineering  profession 
as  the  average  design  flow  for  treatment  units. 

Maximum  Flow  (MF)  is  defined  as  the  peak  hourly  flow  rate 
accepted  for  full  treatment. 

Maximum  Daily  Flow  (MDF)  is  defined  as  the  highest  24  hour  flow 
received  during  a  year. 

Maximum  Hourly  Flow  (MHF)  is  the  flow  received  in  the  maximum  hour  in 

a  day  and  represents  the  peak  diurnal  flow. 

The  above  values  are  related  as  follows: 

ADF  =  1.1  to  1.2  x  DWF  Use:  1.15  x  DWF 

MDF  =  1.4  to  1.7  x  ADF  Use:  1.50  x  ADF 

MF  =  2.5  ADF  =  2.9  DWF  Use:  3.00  x  DWF 

MF  =1.35  x  MDF  =  1.35  x  1.6  x  ADF  Use:  2.50  x  ADF 

MHF  =  1.2  to  1.5  ADF  Use:  1.35  x  ADF 

2.2  MUNICIPAL  TREATMENT  PLANTS 

The  design  criteria  for  the  conventional  activated  sludge  plant,  the 
advanced  biological  treatment  plant,  and  the  physical  chemical  plant  are 
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discussed  in  detail  in  the  previous  section  of  this  report.  The  conventional 
activated  sludge  plant  and  he  advanced  biological  plants  were  considered 
to  have  a  useful  life  of  35  years.  The  physical  chemical  treatment  plants 
were  considered  to  have  a  useful  life  of  25  years. 

In  calculating  these  useful  lifes,  the  following  rational  using  a  weighted 
average  was  employed: 

ADVANCED  BIOLOGICAL  SYSTEM: 


Percent  of 


Component 

Useful  Life 

Plant  Cost 

pretreatment  and  primary  unit 

45  years 

33.3 

secondary,  denitrifications  and 
nitrification  unH 

40  years 

33.3 

tertiary  units 

20  years 

33.3 

weighted  average 

35  years 

PHYSICAL  CHEMICAL  SYSTEM: 

phosphorous  removal,  coagulation 
sedimentation 

40  years 

25 

carbon  adsorption,  breakpoint 
chlorination  ozonation 

20  years 

75 

weighted  average 

25  years 

2.3  LOADING  RATIOS 

In  a  treatment  process,  the  various  units  are  designed  for  both 
a  hydraulic  and  pollutant  mass  loading  greater  than  that  of  the  average 
daily  flow.  Likewise,  components  of  the  unit  process  itself  are  designed 
with  different  loading  factors.  Generally,  those  unit  processes  such  as 
sedimentation  and  physical  separation  are  more  dependant  upon  hydraulic 
loading  whereas  the  biological -chemical  reactors  are  more  dependant  upon 
pollutant  mass  loading. 

The  following  statements  define  the  loading  ratios  for  the  advanced 


A44 


biological  systems.  For  a  physical-chemical  system,  the  carbon  absorption 
ration  would  be  1.5  times  the  average  daily  flow. 

Preliminary,  primary  and  secondary  treatment: 

Design  criteria  will  be  based  on  ADF  with  higher  loadings 
permitted  at  MF.  We  therefore  expect  variations  in  effluent 
quality  in  the  range  of  20-30  mg/1  BOD  and  SS,  through  the  sec¬ 
ondary  treatment  stage. 

Mixed  Media  Filtration: 

Secondary  treatment  has  a  definite  buffering  effect,  and  the 
process  effectiveness  is  related  to  solids  loading  as  well  as 
flow  rate. 

Design  Rates:  ADF  =  2.0  gpm/s.f. 

MF  =  5  gpm/s.f. 


Biological  Nitrification  and  Dentrifications : 

These  processes  are  nitrogen  mass  and  temperature  dependent 
and  are  partly  effected  by  detention  time.  Use  conservative 
design  rates: 

Nitrification:  ADF  =  6  hours  detention  MF  =  4  hours 

Denitrification:  ADF  =  3  hours  detention  MF  =  2  hours 

Carbon  Adsorption:  MF  =  1.0  x  ADF 

Carbon  adsorption  when  it  follows  filtration  (as  assumed 

herein)  is  primarily  dependent  upon  dissolved  organic  concentration. 

Flow  variations  when  following  biological  stabilization  have  minor 

effect.  Design  based  on  3-4  gpm/s.f.  15  minute  contact  at  MF. 

Reverse  Osmosis: 

The  reverse  osmosis  process  is  dependent  upon  flux  rate,  but  the 
process  is  capable  of  exceeding  the  standards  established  on  some 
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constituents.  For  study  purposes,  a  constant  flow  rate  can  be 
assumed  at  ADF,  with  maximum  flow  increments  by-passed  in  a  split 
flow  process. 

2.4  PUMP  STATIONS 

Sewage  pumping  stations  must  be  evaluated  based  upon  average  flow 
conditions.  The  pumping  station,  however,  should  be  sized  greater  than 
the  average  flow  to  account  for  variations  in  sewage  flow  and  standby  capa¬ 
city  for  mechanical  failures.  For  an  average  flow  of  1  mgd  (approximately 
10,000  people)  or  less  total  standby  has  been  provided.  For  an  average  flow 
of  greater  than  1  mgd,  1/2  standby  has  been  provided.  In  all  cases  firm 
capacity  is  provided  for  peak  flows  with  the  largest  unit  out  of  service. 

The  need  for  greater  standby  capacity  in  the  smaller  pump  stations  is  due 
to  the  greater  variation  in  average  to  peak  flows.  Cost  estimates  include 
provision  of  diesel-electric  standby  power  generation. 

Sewage  pumping  stations  are  generally  designed  for  a  20  year  design 
period. 

The  pumping  station  power  costs  have  been  based  on  a  pump  efficiency 
of  75%,  the  appropriate  pumping  head,  and  a  power  cost  of  1.21$  per  KWH. 

2. 5  GRAVITY  SEWERS 

In  determination  of  sewer  slopes,  profiles  were  taken  from  U.S.G.S. 
1:24000;  topographic  maps.  Pipe  sizes  were  based  on  these  slopes  and 
the  resulting  discharges  from  population  and  flow  projections.  A  peaking 
factor  was  applied  to  the  average  discharge.  The  peaking  factor  used  was 
curve  A  in  figure  4  of  the  American  Society  of  Civil  Engineers  manual  number 
37.  This  curve  has  been  verified  in  the  Northeast  Ohio  area  by  previous 
studies  done  by  Havens  and  Emerson.  The  minimum  allowable  velocity  for  1970 
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minimum  flows  was  1.5  feet  per  second.  The  maximum  allowable  velocity 
for  peak  flows  was  10  feet  per  second.  The  desired  velocity  was  3-6 
feet  per  second.  The  minimum  and  maximum  trench  depths  were  10  feet  and 
30  feet,  respectively.  For  depths  greater  than  30  feet,  tunneling  was 
assumed.  Mannings'  roughness  coefficient  of  0.015  was  selected  for 
concrete  pipe  flowing  full. 

The  gravity  sewers  were  designed  based  on  2020  design  flows  with  a 
useful  life  of  50  years. 

2.6  FORCE  MAINS 

Force  mains  were  designed  for  maintaining  velocities  between  4  and  6 
feet  per  second.  The  discharges  were  based  on  population  and  flow  pro¬ 
jections.  Force  mains  have  a  minimum  cover  of  5  feet  except  for  any 
required  tunneling.  Cast  iron  pipe  was  considered  for  lines  less  than 
24-inches  in  diameter  and  reinforced  concrete  pressure  pipe  was  considered 
for  lines  24-inches  and  larger  in  diameter.  The  roughness  coefficient 
varies  depending  upon  the  character  of  the  liquid  (sludge  or  sewage)  pumped 
and  the  pipe  material.  A  minimum  pipe  diameter  of  8-inches  was  established. 

Force  mains  were  designed  based  on  2020  design  flow  with  a  useful  life 
of  50  years. 

2.7  OUTFALL  SEWERS 

Outfall  sewers  were  based  on  maintaining  velocities  of  2  to  4  feet 
per  second.  The  outlet  location  was  placed  in  at  least  15  feet  of  water. 
Reinforced  concrete  pipe  was  used  with  a  minimum  diameter  of  18  inches. 

Outfall  sewers  were  designed  for  2020  design  flows. 
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3.  UNIT  COSTS 


Table  3  lists  the  wastewater  treatment  methods  for  which  capital 
construction  costs  and  operation  and  maintenance  costs  have  been  developed. 
These  costs  were  developed  for  use  in  preparation  of  cost  estimates  for 
the  alternative  plans  with  an  ENR  construction  index  of  1740.  Capital 
costs  reflect  the  construction  cost  with  no  contingency  allowance,  except 
for  the  gravity  sewer  and  force  main  cost  which  include  25%  for  contingencies. 
For  the  estimates  construction  costs  without  contingencies  were  used. 

The  capital  costs  are  expressed  in  either  Dollars  per  MGD  of  plant  size 
(MGD)  or  Dollars  per  Dry  Ton  per  Day  of  sludge  facility  size  versus  plant 
size  (MGD)  or  sludge  facility  size  (Dry  Tons  per  Day) ,  respectively.  The 
operation  and  maintenance  costs  are  expressed  in  either  Dollars  per  MG  of 
wastewater  treated  or  Dollars  per  Dry  Ton  of  sludge  treated  plant  size  (MGD) 
or  sludge  facility  size  (Dry  Tons  per  Day),  respectively.  Plant  size  (MGD) 
is  based  on  average  daily  flow.  The  reference  numbers  follow  the  process 
being  discussed  with  the  references  listed  in  appendix  A. 
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WASTEWATER  TREATMENT  UNIT  COSTS 
FIGURE  IDENTIFICATION 


Capital 

0§M 

Cost 

Cost 

\ctivated  Sludge  with  Primary 

11 

11A 

Phosphorus  Removal 

12 

12A 

Chlorination 

13 

13A 

Ozonation 

14 

14A 

Nitrification 

15 

15A 

Denitrification 

16 

16A 

Coagulation  and  Sedimentation 

17 

17A 

Microstrainers 

18 

18A 

Mixed  Media  Filters 

19 

19A 

Carbon  Adsorption 

20 

20A 

Breakpoint  Chlorination 

21 

21A 

Sludge  Thickener 

22 

_ 

Sludge  Digestion 

23 

23A 

Heat  Treatment 

24 

24A 

Vacuum  Filter 

25 

25A 

Incineration 

26 

26A 

Pump  Station 

27 

27A 

Gravity  Sewer  -  Urban 

28 

- 

Gravity  Sewer  -  Rural 

29 

- 

Force  Main 

30 

- 

Tunnel 

31 

- 

Deep  Tunnel 

32 

- 

Following  is  a  brief  description  of  these  methods  to  identify  assumed 
design  parameters  and  cost  data  references. 

Activated  sludge  with  Primary  -  Figures  11  and  11A  represent  the  total 
capital  cost  and  operation  and  maintenance  cost  for  a  conventional  activated 
sludge  plant  including  preliminary  treatment,  primary  settling  tanks, 
aeration  tanks,  (4.5  to  6  hours  contact  time),  final  settling  tanks,  blower 
building,  and  administration  and  laboratory  facilities.  These  curves  do 
not  reflect  any  costs  for  sludge  handling.  Ref.  *  1,4,5,8,19 

Phosphorus  Removal  -  Figures  12  and  12A  represent  the  total  capital 
•For  cost  data  sources  see  References,  Appendix  A. 
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cost  and  operation  and  maintenance  cost  for  phosphorus  removal  accomplished 
through  metal  salt  addition  to  the  aerator  effluent.  Chemical  feed  facilities 
and  housing  are  the  only  required  capital  expenditures.  Ref.  4,15 

Chlorination  -  Figures  13  and  13A  represent  the  total  capital  cost  and 
operation  and  maintenance  cost  for  chlorination  of  plant  effluent.  A  30 
minute  contact  time  at  average  flow  with  a  chlorine  residual  of  0.5  mg/1 
was  the  basic  design  criteria.  Ref.  1,8,19,17 

Ozonation  -  Figures  14  and  14A  represent  the  total  capital  cost  and 
operation  and  maintenance  cost  for  ozonation.  Costs  have  been  computed  for 
various  dosage  concentrations  to  illustrate  the  cost  fluctuations.  It  was 
assumed  that  5  mg/1  was  adequate  for  disinfection  and  20-30  mg/1  was  adequate 
for  COD  removal.  Ref.  9,11 

Nitrification  -  Figures  15  and  15A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  nitrification.  This  is  accomplished 
through  modification  of  the  conventional  activated  sludge  plant  with  a  1/3  - 
2/3  volumetric  split  of  the  existing  aerator  which  results  in  a  nitrifying 
contact  time  of  3  to  4  hours.  A  new  final  clarifier  is  required  to  allow 
the  complete  separation  of  the  two  distinct  biological  cultures.  The  capital 
cost  therefore  assumes  addition  to  a  conventional  activated  sludge  plant. 

Ref.  10,14 

Denitrification  -  Figures  16  and  16A  represent  the  capital  cost  and 
operation  and  maintenance  cost  for  denitrification.  This  includes  a  denitri¬ 
fication  reactor,  (3  hours  detention)  an  aerated  channel,  and  an  additional 
final  clarifier.  Ref.  10 

Coagulation  and  Sedimentation  -  Figures  17  and  17A  represent  the  capital 
cost  and  operation  and  maintenance  cost  for  coagulation  and  sedimentation 
after  lime  addition.  This  is  a  two  stage  treatment  consisting  of  a  flash 


mix  chamber,  and  a  f locculator-clarifier  basin  followed  by  recarbonation  and  a 
second  stage  flocculator-clarifier.  The  lime  recovery  and  reuse  system  includes 
lime  mud  dewatering,  a  recalcination  reactor  and  slaker.  Ref.  1,4,15,19 
Microstrainers  -  Figures  18  and  18A  represent  the  capital  cost  and 
operation  and  maintenance  cost  for  microstraining  of  secondary  effluent. 

Maximum  hydraulic  loadings  were  assumed  between  600-800  gal/sq.ft. /hr. ,  with 
a  Mark  I  (35  micron  fabric)  screen.  Ref.  1,4,16 

Mixed  Media  Filters  -  Figures  19  and  19A  represent  the  capital  cost 
and  operation  and  maintenance  cost  for  mixed  media  filters.  Filter  loading 
rates  are  based  on  a  hydraulic  loading  of  2  gpm/sq.ft.  for  average  daily 
flow.  Ret.  1,4,16,3,18,19 

Carbor  Adsorption  -  Figures  20  and  20A  represent  the  capital  cost  and 
operation  and  maintenance  cost  for  carbon  adsorption  following  filtration. 

The  design  is  based  on  3-4  gpm/sq.ft.  and  a  contact  time  of  15  minutes  for 
average  daily  flow.  Included  in  this  cost  is  regeneration  of  the  spent 
carbon  in  a  high  temperature  reactor.  Ref.  1,4,12,18 

Breakpoint  Chlorination  -  Figures  21  and  21A  represent  the  total 
capital  cost  and  operation  and  maintenance  cost  for  breakpoint  chlorination. 

This  cost  includes  a  small  contact  chamber  and  facilities  for  the  chemical 
feed  equipment.  For  the  physical  chemical  plant  (Level  2)  the  dosage  is 
103  mg/1.  For  the  stormwater  treatment  plant  (Level  2)  the  dosage  is  52  mg/1. 

Sludge  Thickeners  -  Figure  22  represents  the  total  capital  cost  for 
gravity  thickening  of  waste  activated  sludge.  The  design  assumes  a  loading 
of  four  pounds/sq. ft . /day.  Ref.  1 

Sludge  Digestion  -  Figures  23  and  23A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  sludge  digester.  The  design  assumes 
a  30  day  detention  period  with  a  percent  feed  solids  of  3.6.  Ref.  1,5,18,12 
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Heat  Treatment  -  Figures  24  and  24A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  heat  treatment.  This  design  assumes 
a  low  pressure  oxidation  unit  with  allowances  made  for  shift  differential 
for  various  plant  sizes.  One  shift  for  plants  less  than  10  mgd,  two  shifts 
for  plants  between  10-30  mgd,  and  three  shifts  for  plants  greater  than  30 
mgd.  Ref.  6,2 

Vacuum  Filter  -  Figures  25  and  25A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  vacuum  filters.  A  loading  rate  of 
4  lbs. /sq.ft. /hr.  was  assumed  for  digested  sludge  and  10  lbs. /sq.ft /hr. 
for  heat  treated  sludge.  Allowances  were  also  made  for  shift  differentials 
for  the  same  plant  sizes  as  for  heat  treatment.  Ref.  1,5,18,2 

Incineration  -  Figures  26  and  26A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  incinerating  sludge  filter  cake. 

Allowances  were  also  made  for  shift  differentials  for  various  plant  size. 

Ref.  5,2 

Pump  Station  -  Figures  27  and  27A  represent  the  total  capital  cost 
and  operation  and  maintenance  cost  for  pump  station.  Operation  and  mainten¬ 
ance  costs  are  shown  for  total  dynamic  heads  of  50,  100,  and  200  feet.  Ref.  4,5 

Gravity  Sewer  -  Urban  and  Rural  -  Figures  28  and  29  represent  the 
total  capital  cost  for  gravity  sewers  for  urban  and  rural  areas,  respectively. 
Each  figure  shows  two  curves  to  allow  for  different  depths  of  cover.  This 
cost  includes  sewer  cost,  excavation,  backfill,  pavement  replacement  and 
25%  for  contingencies.  The  urban  cost  allows  for  utility  protections,  off 
site  storage  of  excavated  materials,  and  tighter  working  conditions. 

Force  Main  -  Figure  30  represents  the  capital  cost  for  force  mains. 

This  cost  includes  pipe  cost,  excavation,  backfill,  allowances  for  pavement 
replacement,  and  25%  for  contingencies. 


* 
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Tunnel  -  Figure  31  represents  the  total  capital  cost  for  tunnel  con¬ 
struction.  This  cost  was  used  for  river  crossings,  railroad  crossings,  and 


in  certain  instances  in  heavily  urbanized  areas. 

Deep  Tunnel  -  Figure  32  represents  the  total  capital  cost  for  deep 
tunnel  construction  in  shale.  The  tunnel  will  be  drilled  using  a  shield 
type  mining  machine  and  lined  with  a  minimum  of  18  inches  of  reinforced 
concrete.  Ref.  20 
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MUNICIPAL  TREATMENT  PLANT  DESIGN 


4.1  WASTEWATER  TREATMENT  SCHEMES 

The  municipal  treatment  plant  design  varied  from  plan  to  plan 
depending  upon  the  level  of  treatment  required  or  the  designated  treatment 
prior  to  land  treatment.  Following  is  a  description  of  the  five  wastewater 
treatment  plant  variations.  Cost  curves  were  developed  by  adding  appropriate 
unit  process  costs  from  Figures  11-32. 

1)  Preliminary  Treatment  Plant  -  Figures  33  and  33A  represent 
the  capital  and  operation  and  maintenance  cost  for  preliminary 
treatment.  This  cost  includes  facilities  for  screening,  aerated 
grit  chambers,  and  flow  measurement.  This  cost  was  used  in  those 
plans  where  aerated  lagoons  were  the  method  of  secondary 
treatment  prior  to  land  application. 

2)  Conventional  Activated  Sludge  Plant  -  Figures  34  and  34A  represent 
the  capital  cost  and  the  operation  and  maintenance  cost  for  a 
conventional  activated  sludge  plant  including  disinfection  by 
chlorination.  This  curve  does  not  reflect  any  costs  for  sludge 
handling.  These  costs  were  used  in  those  plans  where  secondary 
treatment  was  required  prior  to  land  application. 

3)  Advanced  Biological  Treatment  Plant  (Level  lj  -  Figures  35  and  35A 
represent  the  capital  and  operation  and  maintenance  cost  for  an 
advanced  biological  treatment  plant  to  achieve  Level  1  criteria. 

The  schematic  diagram  of  this  plant  is  shown  in  Figure  5.  The 
costs  include  those  for  a  conventional  activated  sludge  plant, 
nitrification,  mixed  media  filtration,  phosphorus  removal,  and 
chlorination.  These  curves  do  not  reflect  any  cost  for  sludge 
handling.  This  plant  was  used  in  all  Level  1  plans  where  a  water 
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based  plant  was  required. 


4)  Advanced  Biological  Treatment  Plant  (Level  2)  -  Figures  36  and  36A 
represent  the  capital  cost  and  operation  and  maintenance  cost  for 
an  advanced  biological  treatment  plant  to  achieve  Level  2  criteria. 
The  schematic  diagram  of  this  plant  is  shown  in  Figure  7.  The 
costs  include  those  for  a  conventional  activated  sludge  plant, 
nitrification,  denitrification,  mixed  media  filtration,  phosphorus 
removal,  carbon  adsorption,  and  chlorination.  These  curves  do  not 
reflect  any  costs  for  sludge  handling.  This  plant  was  used  on  all 
Level  2  plans  where  a  water  based  plant  was  required  except  for 
Plan  11. 

5)  Physical-Chemical  Treatment  Plant  (Level  2)  -  Figures  37  and  37A 
represent  the  capital  and  operation  and  maintenance  cost  for  a 
physical-chemical  treatment  plant  to  achieve  Level  2  criteria. 

The  schematic  diagram  of  this  plant  is  shown  in  Figure  8.  These 
costs  include  those  for  coagulation  and  sedimentation  (two  stage 
lime  clarification),  mixed  media  filters,  carbon  adsorption, 
breakpoint  chlorination,  downflow  carbon,  and  ozonation.  The  curve 
includes  cost  for  sludge  dewatering  and  recalcination.  Costs 

do  not  include  handling  of  the  waste  ash.  This  plant  was  used 
for  all  water-based  plants  in  Plan  11. 

4.2  SLUDGE  HANDLING  SCHEMES 

Each  of  the  wastewater  treatment  schemes  described  above  generate 
different  quantities  of  sludge.  By  referring  to  the  mass  diagrams  of  the 
treatment  schemes,  the  sludge  quantities  generated  were  determined  in 
TPD/MGD  (Dry  Tons  per  Day  per  million  gallons  per  day).  The  following 
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lists  the  quantities  of  sludge  generated  for  each  scheme: 

Conventional  Activated  Sludge:  0.64S  TPD/MGD 
Advanced  Biological  Treatment  Plant  (Level  1):  1.06  TPD/MGD 
Advanced  Biological  Treatment  Plant  (Level  2):  1.14  TPD/MGD 
Physical-Chemical  Treatment  Plant  (Level  2):  0.86  TPD/MGD* 

*TPD  of  waste  ash  from  recalcination  furnace. 

The  sludge  handling  technique  varied  from  plan  to  plan  as  described  in 
the  Formulation  Phase  1,  Synopsis  Report,  prepared  by  the  Plan  Formulators. 
Following  is  a  brief  description  of  the  four  sludge  disposal  variations  used 
in  the  development  of  the  alternative  plans  cost  estimation.  The  quantity 
of  sludge  generated  as  previously  described  was  the  basis  of  design  of  the 
sludge  handling  facilities. 

1)  Strip  Mine  Application  in  Harrison  County  -  The  sludges  generated  in 
the  biological  plants  were  assumed  to  be  digested  and  pumped  to  the  main 
transmission  lines.  The  land  contractor  included  the  cost  of  the  main 
transmission  lines  in  his  section.  Figures  38  and  38A  represent 

the  capital  cost  and  operation  and  maintenance  cost  for  sludge  digestion 
A  5  percent  solids  concentration  of  discharged  sludge  was  assumed.  Pump 
ing  costs  and  transmission  costs  to  the  main  transmission  line  was 
based  on  the  data  presented  in  the  Unit  Cost  section.  Digestion  removal 
efficiencies  were  assumed  for  the  different  treatment  plant  schemes 
based  on  the  mass  diagrams.  For  the  conventional  activated  sludge 
plant,  the  dry  tons  per  day  discharged  from  the  digester  was  53%  of  the 
TPD  of  sludge  generated  by  the  plant.  For  the  advanced  biological 
treatment  plant,  Level  1  and  2,  the  dry  tons  per  day  discharged  was 
64%  of  the  TPD  of  sludge  generated  by  the  plant. 

2)  In-basin  Agricultural  Application  -  The  sludges  generated  in  the 
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biological  treatment  plants  were  digested  and  vacuum  filtered.  The 
land  treatment  contractor  included  the  cost  of  picking  up  the  filter 
cake  and  applying  it  to  the  land  in  his  section.  Figures  39  and  39A 
represent  the  capital  cost  and  operation  and  maintenance  cost  for  sludge 
digestion  and  vacuum  filtration.  A  20  percent  solids  concentration 
was  assumed  for  the  filter  cake.  Different  removal  efficiencies  were 
assumed  for  the  different  treatment  plant  schemes  based  on  the  mass 
diagrams.  For  the  conventional  activated  sludge  plant  the  dry  tons 
per  day  of  solids  discharged  from  the  vacuum  filter  was  60%  of  the  TPD 
generated  by  the  plant.  For  the  advanced  biological  treatment  plant 
(Levels  1  and  2),  the  dry  tons  per  day  discharged  from  the  vacuum 
filter  was  64%  of  the  TPD  generated  by  the  plant. 

3)  Incineration  -  This  process  includes  thickening  of  the  waste  activated 
sludge,  storage  of  the  combined  sludges,  heat  treatment,  vacuum 
filtration,  and  incineration.  Figures  40  and  40A  represent  the 
capital  cost  and  operation  and  maintenance  cost  for  this  incineration 
scheme.  Only  sludge  generated  in  the  advanced  biological  treatment 
plant  was  incinerated.  The  resultant  dry  tons  per  day  on  ash  was 

35%  of  the  dry  tons  per  day  of  sludge  generated  by  the  plant. 

4)  Ash  Disposal  -  This  sludge  handling  technique  disposes  of  the 
waste  ash  from  the  incinerators  in  a  sanitary  landfill.  The  cost 
used  for  this  technique  was  $6  per  dry  ton  of  ash.  This  cost  was 
used  for  the  disposal  of  the  waste  ash  from  the  recalcination  fur¬ 
nace  and  for  the  disposal  of  the  ash  from  the  incineration  disposal 
s  cheme . 

4.3  Cost  Comparison 

Tables  4  and  5  present  the  component  costs  for  the  advanced 
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biological  treatment  plants  and  the  physical-chemical  treatment  plants  at 
Level  2.  The  tables  show  the  costs  used  in  the  Chicago  Regional  study 
versus  that  used  in  the  Cleveland  Regional  study. 

TABLE  4 

ADVANCED  BIOLOGICAL  TREATMENT  PLANT  (LEVEL  2) 


Chicagi 

“1 

Cleveland 

Capital2 

OSM 

Capital 

0§M 

$1000/mgd 

$/MG 

$1000/mgd 

$/MG 

Primary  and  Secondary 

367 

60 

420 

76 

Phosphorus  Removal ^ 

118 

50 

10 

45 

Nitrification  6  Denitrification 

136 

35 

106 

38 

Mixed  Media  Filtration 

49 

15 

47 

18 

Carbon  Adsorption 

165 

68 

175 

45 

Post  Aeration 

6 

10 

12 

10 

Chlorination 

4 

4 

10  ' 

8 

'  l— 

TOTAL 

845 

242 

780 

240 

Chicago  Plant  with 

Phosphorus  removal  used 
in  Cleveland  Plant 

737 

2  37 

780 

240 

1. )  Reference:  Regional  Wastewater  Management  Systems  for  the  Chicago 

Metropolitan  Area,  Technical  Appendix,  Office  of  the  Chief  of 
Engineers,  Department  of  the  Army,  March,  1972. 

2. )  Capital  Costs  from  the  Reference  were  adjusted  from  an  ENR  of 

1850  to  1740. 

3. )  The  Chicago  report  used  a  tertiary  process  for  phosphorus  removal 

whereas  the  Cleveland  report  incorporated  phosphorus  removal  into 
the  secondary  plant. 


TABLE  5 


PHYSICAL-CHEMICAL  TREATMENT  PLANT  (LEVEL  21 


Chica; 

E£l 

Cleveland 

Capital2 

06M 

Capital 

05M 

$1000/mgd 

$/MG 

$1000/mgd 

$/MG 

Phosphorus  Removal^ 

118 

50 

no 

82 

Carbon  Adsorption 

165 

68 

175 

45 

Mixed  Media  Filtration 

49 

15 

47 

18 

Post  Aeration 

6 

10 

- 

- 

Ammonia  Removal 

ISC 

72 

- 

- 

Chlorination 

4 

4 

- 

- 

Downflow  Carbon 

- 

- 

83 

23 

Breakpoint  Chlorination 

- 

- 

10 

47 

Ozonation 

_ 

34 

31 

— 

TOTAL 

1. )  See  Note  1,  Table  4. 

2. )  See  Note  2,  Table  4. 

492 

219 

459 

246 

3.)  Same  as  Coagulation  and  Sedimentation  in  the  Cleveland  Study. 
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CONSTRUCTION  COST  |  1,000,000 
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Figure  No,  36A 
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OPERATION  AND  MAINTENANCE  -  DOLLARS/ MG 


OPERATION  AND  MAINTENANCE  -  DOLLARS/ DRY  TON 


Figure  No.  39 
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Figure  No.  40A 
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B  -  STORMWATER  RUNOFF 


This  section  of  the  Phase  II  report  discusses  the  treatment  of  urban 
stormwater  runoff  as  part  of  the  total  wastewater  management  study.  The 
wastewater  management  goals  for  stormwater  are  the  same  as  defined  in 
the  wastewater  section  for  the  0.0. E.  goals;  however,  for  the  State 
goals,  screening  and  sedimentation  followed  by  microstraining  and 
disinfection  were  established  to  be  adequate.  1'he  State  or  Level  1 
stormwater  effluent  quality  criteria  is  different  from  wastewater  due  to 
the  character  of  the  constituents  of  runoff.  A  large  percentage  of  the 
suspended  solids  in  stormwater  runoff  would  be  categorized  as  inert 
suspended  solids  for  which  the  State  allowable  concentrations  can  be 
satisfied  by  the  unit  processes  considered. 

1.  TREATMENT  PROCESSES  AND  EFFECTIVENESS 

Stormwater  runoff  flows  are  intermittent  and  have  high  peak  rates. 
Quality  of  storm  runoff  varies  widely  during  the  storm  and  from  one  storm  to 
another  because  of  the  hydrologic  factors  involved,  such  as  percentage  of 
imperviousness  of  the  drainage  area,  rainfall  intensities  and  duration  and 
antecedent  rainfall.  A  feasible  treatment  process  requires  a  storage  basin 
to  reduce  the  peak  rates  so  that  treatment  units  may  be  sized  for  lower 
rates  of  flow.  It  is  also  economical  to  utilize  the  storage  basin  for 
sedimentation  in  order  to  capture  a  substantial  part  of  suspended  solids, 

BOD  and  other  pollutants.  The  storage  basin  will  serve  also  as  a 
means  to  mix  the  stormwater  and  produce  a  more  homogeneous  mixture  which 
approaches  the  average  quality  assumed  for  design. 

1.1  PROCESS  CONSIDERATIONS 

Process  considerations  for  stormwater  treatment  facilities  include  the 
following: 
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(a)  Hydraulic  surge  control  and  storage  to  reduce  instantaneous 
maximum  hydraulic  rates  to  treatment; 

(b)  Capability  of  providing  immediate  service  at  or  near  maximum 
efficiency  with  low  degree  of  operator  attention; 

(c)  Avoidance  of  substantial  inventory  in  idle  capital  equipment,  i.e., 
maximize  flow  dependent  operating  expenditures; 

(d)  Self-contained  process  sequence  exclusive  of  solids  disposal. 

1.2  STORMWATER  RUNOFF  TREATMENT  SYSTEMS 

As  a  function  of  the  stormwater  source,  treatment  systems  and  their 
rationale  are  presented  herein. 

1.21  LEVEL  1  -  SEPARATE  STORMWATER  RUNOFF  TREATMENT  SYSTEM 

Figure  B1  shows  a  schematic  diagram  for  separate  stormwater  treatment 
to  Level  1.  The  process  includes:  coarse  screening,  storage  and  sedimentation 
basin  (which  may  be  earth  or  concrete),  and  a  pumping  station  to  pump  storm¬ 
water  from  the  basin  to  a  micros trainer  installation.  Disinfection  of  storm¬ 
water  by  ozonation  follows  before  flow  is  finally  discharged  to  streams,  rivers 
or  Lake  Erie.  Microstrainer  backwash  is  treated  by  sedimentation.  Earth 
basins  will  normally  include  three  cells  to  provide  for  periodic  sludge 
removal  by  bulldozing  and  trucking  or  piping  to  landfills  or  the  central 
sludge  disposal  site.  Concrete  basins  will  be  provided  with  mechanical  sludge 
collectors,  and  sludge  will  be  pumped  to  a  central  sludge  disposal  site. 

1.22  LEVEL  1  -  COMBINED  SEWER  OVERFLOW  TREATMENT  SYSTEM 

Figure  B2  shows  a  schematic  for  combined  sewer  overflows  treatment  to 
Level  1.  This  process  is  similar  to  that  of  Figure  Bl,  described  above.  The 
storage  sedimentation  basin  will  be  concrete  with  mechanical  sludge  collectors 
in  all  cases.  Combined  sewer  areas  are  highly  urbanized  with  limited 
available  land,  and  combined  overflows  have  higher  BOD  concentration  than 
separate  stormwater. 
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1.23  LEVEL  2  -  SEPARATE  STORMWATER  RUNOFF  TREATMENT  SYSTEM 


Treatment  of  separate  stormwater  largely  reduces  to  one  of  particulate 
solids  control  and  disinfection.  However,  to  meet  the  proposed  Federal 
effluent  BOD,,  and  COD  standard,  soluble  organic  removal  must  be  provided. 

The  proposed  treatment  sequence  is  schematically  shown  in  Figure  B3*with 
its  performance  illustrated  in  Figure  B3A? 

The  pretreatment,  and  storage  and  sedimentation  tank  are  the  same  as 
contained  in  the  systems  designed  to  meet  the  proposed  State  effluent  standards. 
Sequentially,  in  the  flash  mix  and  flocculation  facilities,  powdered  activated 
carbon,  alum,  and  polymer  are  added  in  flow  dependent  dosages.  The  powdered 
activated  carbon  (with  a  cost  of  about  1/3  the  granular  activated  carbon)  is 
applied  to  remove  the  majority  of  soluble  organics;  its  use  was  selected  to 
minimize  the  idle  granular  activated  carbon  inventory  and  minimize  the  required 
carbon  contacting  time  in  the  subsequent  downstream  filtration  process.  Alum 
is  added  as  a  primary  coagulant.  Some  precipitation  of  soluble  phase 
phosphorus  would  be  predicted.  The  organic  polymer  is  applied  as  a  secondary 
coagulant  for  its  floe  building  and  strengthening  properties.  The  long 
detention  time  and  low  surface  overflow  rate  of  the  storage/sedimentation  tank 
should  result  in  an  effluent  with  low  suspended  solids. 

The  downflow  dual  media  granular  activated  carbon-sand  filter  will 

provide  further  soluble  organic  removal  with  effluent  suspended  solids  residuals 

at  a  point  acceptable  to  the  proposed  Federal  effluent  standards.  Backwashing 

will  most  likely  not  be  required  during  stormwater  treatment  and  will  normally 

be  conducted  following  a  storm  with  an  ozonated  backwash  stream  to  remove 

accumulated  solids  and  "sterilize"  the  bed  so  that  bacterial  activity  is  at 

a  minimum  during  idle  conditions.  An  alternative  to  this  mode  of  operation 

would  be  to  aerate  the  carbon  bed  during  idle  operation  to  promote  bacterial 

removal  of  the  adsorbed  organics,  and  thus,  achieve  some  microbial  regeneration 

of  the  carbon.  Spent  or  exhausted  carbon  is  to  be  trucked  and  regenerated  at 

•Federal  Goals  refer  to  standards  established  by  O.C.E. 

(Office  of  the  Chief  of  Engineers) . 
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the  furnaces  contained  at  the  regional  wastewater  treatment  plant. 

Ozonation  is  provided  for  disinfection  and  final  organic  polishing  or 
removal  prior  to  discharge  into  the  receiving  body  of  water. 

1.24  LEVEL  2  -  COMBINED  SEWER  OVERFLOW  TREATMENT  SYSTEM 

Combined  sewer  overflow  treatment  presents  the  same  technical  problems 
as  municipal  wastewater  treatment  except  that  it  is  somewhat  more  dilute. 

System  hydraulic  loads  vary  rapidly  from  zero  to  peak  rate  as 
influenced  by  the  storm  intensity  and  runoff  characteristics  of  the  service 
area.  Rather  than  substantially  oversize  the  main  wastewater  treatment 
facility,  a  treatment  facility  that  could  complement  or  operate  at  an 
isolated  location  is  proposed.  Such  a  system  is  shown  schematically  in 
Figure  B4  with  its  performance  illustrated  in  Figure  B4A.  In  situations  where 
the  combined  sewer  overflow  treatment  system  is  contained  on  the  same  physical 
site  as  the  municipal  wastewater  treatment  plant,  the  latter  would  be  operated 
at  its  peak  capacity  during  the  storm  with  the  stormwater  treatment  installation 
to  reduce  costs. 

As  shown  in  Figures  B4*and  B4A*  the  only  additional  unit  process  for  this 
treatment  system  as  compared  to  the  sequence  proposed  for  separate  stormwater 
runoff  is  breakpoint  chlorination  for  nitrogen  removal.  Excluding  the 
polymer  application,  powdered  activated  carbon  and  alum  dosages  have  been 
increased  for  higher  organic  and  phosphorus  removal,  respectively.  A 
lower  polymer  application  is  possible  because  of  the  higher  dosage  of  alum 
for  phosphorus  precipitation.  Lime  addition  in  both  the  flocculation  and 
breakpoint  chlorination  systems  is  for  alkalinity  control.  The  granular 
activated  carbon  filter  follows  breakpoint  chlorination  to  remove  any 
chlorinated  hydrocarbons  that  may  have  been  formed  during  breakpoint;  no 
real  organic  removal  is  assumed  to  result  with  this  operation. 


•Federal  Goals  refer  to  standards  established  by  O.C.E. 
(Office  of  the  Chief  of  Engineers). 
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1.25  LEVEL  1  and  LEVEL  2  -  SEPARATE  OR  COMBINED  SEWER  RUNOFF 


TREATED  IN  MUNICIPAL  PLANTS 

As  discussed  in  the  wastewater  design  criteria  section,  the  unit 
processes  are  designed  to  treat  flows  greater  than  average.  During  the 
course  of  a  day,  the  sanitary  flow  will  fluctuate  from  a  minimum  which 
usually  occurs  in  the  early  morning  hours  to  a  maximum  which  usually  occurs 
at  mid-day.  Likewise,  the  flow  in  the  sewers  fluctuates  by  similar  cycle. 

Under  the  concept  of  treating  storm  or  combined  sewer  runoff  in  a  municipal 
plant,  the  runoff  water  would  be  stored  in  storage  basins  and  discharged 
into  the  sewer  systems  and  carried  to  the  plant  during  the  hours  of  low  flow. 

Storage  under  this  scheme  becomes  a  significant  cost  because  of  the 
volume  of  runoff  water  to  be  treated.  The  rate  at  which  this  can  be  released 
into  the  municipal  system  is  a  function  of  the  plant  size.  The  question  is 
how  much  storm  water  or  combined  overflow  can  be  taken  through  the  plant 
without  upsetting  the  pollutant  mass  loading  and  decreasing  the  efficiency  of 
the  process?  The  control  of  the  release  would  have  to  be  routed  such  that 
the  release  from  storage  would  not  increase  the  flow  above  the  peak  design 
sanitary  flow.  The  system  would  have  to  be  flow  monitored  at  several 
locations  along  the  pipeline  as  well  as  at  the  plant  itself.  In  systems 
with  several  storage  basins  releasing  stored  water,  the  system  would 
undoubtedly  have  to  be  controlled  by  on- system-mini -computers  and  automatically 
controlled  gates  and  variable  speed  pumps.  The  maximum  rate  of  release  is 
also  a  function  of  plant  size  as  indicated  below. 


Plant  Size  as 

Ratios 

Defined  by  ADF 

q  mf 

Q  MDF 

q  MF 

MGD 

Q  ADF 

Q  ADF 

q  MDF 

0-  5 

3.00 

1.5 

2.0 

5-10 

2.85 

1.5 

1.9 

10-15 

2.70 

1.5 

1.8 

15-20 

2.55 

1.5 

1.7 

20-25 

2.40 

1.5 

1.6 

Greater  than  25 

2.25 

1.5 

1.5 

To  compute  the  maximum  flow  that  can  be  released,  the  following 
procedure  was  used: 

Example:  100  mgd  advanced  biological  plant. 

ADF  =  100  mgd 

Max.  Flow  =  225  mgd 

Max.  Daily  Flow  =  150  mgd 

Maximum  Allowable  Stormwater  Release  225  -  150  =  75  mgd 
Average  Daily  Flow  with  Stormwater  100  ♦  75  =  175  mgd 

Several  units  within  the  treatment  scheme  must  be  enlarged  to  treat 
this  increased  flow.  The  increase  in  cost  necessary  to  enlarge  the  unit 
processes  is  approximately  a  one-third  increase  in  construction  cost  over  the 
plant  sized  for  the  municipal  average  daily  flow.  The  unit  processes  would 
remain  the  same.  Operation  and  maintenance  cost  for  the  additional  flow  is 
the  same  as  for  domestic  flow. 

This  particular  scheme  has  several  technical  difficulties.  First, 
it  has  not  been  attempted  in  plants  with  flows  of  this  magnitude.  Consequently, 
there  is  an  unknown  with  regards  to  the  efficiency  of  operation.  Second, 
if  storm  water  runoff  does  not  need  the  same  degree  of  tieatment,  there 
would  be  no  way  of  separating  the  combined  flows.  Third,  the  expense  of 
storm  water  collection  and  storage  may  make  the  construction  of  the  system 
economically  difficult  and  require  a  phasing  of  wastewater  followed  by 
stormwater  at  a  later  date.  Fourth,  the  diversion  of  the  water  downstream 
to  regional  plants  will  reduce  the  flow  in  several  reaches  of  streams 
and  may  completely  dry  up  some  small  tributaries. 

Consequently,  the  use  of  this  technique  in  Phase  III  will  require 
detailed  consideration  of  a  location  and  type  of  storage  basin,  size  of 
wastewater  treatment  plant,  and  capacity  and  condition  of  existing  sewer 
system. 

Table  B1  presents  the  alternatives  in  condensed  form. 


B6 


■H 

o 

1 

X 

i 

4) 

c 

o 

c 

p-l 

4) 

4) 

3 

X 

o 

a, 

4>  —* 

o 

c 

o 

o 

V) 

X  —i 

o 

<D 

o 

3 

4)  O 

c 

£ 

«* 

V) 

c 

ci  a 

CTJ 

X 

c 

4) 

CNJ  o 

o 

> 

CTJ 

o 

b0 

V) 

•H 

C  4) 

'3 

4> 

*H  3 

rH  +-J 

O  b0 

3 

X 

X 

3 

•H 

4)  C 

U  3 

X 

c 

r-H 

>  4) 

3 

X 

4) 

3 

o 

4)  X 

C  —• 

X 

Cl 

X 

T/> 

X  1> 

•H  tO 

4) 

4> 

O 

3 

\  3 

X 

3 

\ 

X  1 

4)  5 

4) 

CTJ 

5 

3 

X 

bfl 

3s 

Ci 

X 

3 

CTJ  t/5 

O 

£ 

X 

3 

<D 

O 

Ci  X 

H 

Ci 

c 

O 

X 

c 

X 

o  c 

*— 1 

O 

CTJ 

X 

4> 

o 

X  CTJ 

o 

X 

*H 

Ci 

•  H  • 

Csl 

t/)  X 

X 

CO 

a, 

CN 

a 

X 

/“*» 

/— \ 

CTJ 

X 

c 

c 

o 

O 

•H 

•H 

X 

1 

X 

o 

l  Cl  V 

I 

0  0  4- 1 

C 

4)  4)  *H  C 

o 

«->*-«  E  *h 

4>  — i  </) 

o 

f-H 

c 

Ci  O  X-H 

c 

o 

O  O  X  *3 

o 

H 

•H 

c 

4) 

X 

O  4>  3  3 

X 

> 

c 

O  bO  4>  C 

c 

4) 

4) 

3  5  CTJ 

4) 

X 

X 

C  3  O 

4-> 

3  V) 
4>  \ 
Ci  00  s  1 
3  3 
O  Ci  X 

x  o  e 

X  CTJ 
M  Ifl  |J 


4>  O  3 
tj\*h  a 
i  •— <  E 

X  o  3 

3  0>  « 

O  X 

x  o  x  3 
Ci  3  C 
<n  o  x  3 


3 

c 

t-* 

4) 

X 

4) 

X 

o 

bO 

O 

c 

bfl  4-> 

•H 

Ci 

C 

tu 

c 

o 

3 

Cl 

4-> 

4) 

• 

DC 

•> 

4) 

3 

E 

Ci 

3 

o 

X 

O 

c 

H 

CO 

c 

bO 

> 

X 

O 

4) 

4> 

3 

X 

•H 

c 

3 

X 

o 

3 

3 

3 

X 

H 

4-> 

3 

o 

e 

«— 1 

Uu 

> 

Csl 

•  »H 

3 

3 

4) 

C/I 

«* 

£ 

e 

4) 

cc 

4)  Ci 

•H 

3 

OQ 

U- 

1— 1 

X 

pH 

Ci 

4) 

o 

C* 

3 

bO 

£ 

bO  4-> 

X 

O 

f- 

i— 1 

c 

l/l 

u!T 

X 

£ 

0) 

o 

O 

H 

3 

3 

3  <f) 

o 

U4 

2 

< 

4) 

4) 

\ 

£ 

3 

4-> 

o. 

Ci 

U  O 

4) 

o 

X 

=) 

2 

> 

X 

* 

C 

Cl 

o 

<U 

o 

CO 

O 

O  U 

4-1 

X 

OQ 

DC 

QC 

4J 

4) 

o 

4> 

X 

bO 

4-> 

4-> 

3 

4->  O 

c 

< 

X 

X 

3 

4) 

•  H 

X 

to 

o 

3 

3 

c 

l/l 

e 

</»  -t-i 

•H 

cc 

H 

DC 

H 

X 

4-» 

3 

Cl 

3 

4> 

4) 

3 

£ 

</) 

£ 

LU 

X 

X 

4) 

o 

S 

X 

O 

£ 

X 

X 

•H 

3 

< 

3 

Cl 

4) 

£ 

X 

3 

X 

V ) 

c 

X 

3 

X 

3  X 

3 

CC 

<, 

O 

o 

(H 

H 

c 

4> 

3 

3 

3 

3 

4-> 

e 

3  4-> 

Si 

X 

c 

rH 

o 

3 

X  3 

o 

> 

4i 

I 

Cl 

3 

i  Ci 

3 

3 

o  o  x 
Csl  U  U  V)  Dm 


0  3—* 

to  a)  a. 


£  w 

3 

u!7  -H  C 

a,  o 

C  -H 

O  bO  X 

•*h  c  a 

X  -H  4) 
u  c<w 
a>  -H  c 

H  fl)  -H 
H  ^  (fl 

O  *j  "H 
O  T3 


C 

0)  x  o 

bO  X  -H 

3  X  X  3 
X  3  O  G 

O  4)  4)  3 

X 

to  «h  oo 
<D  O  G 

£  If)  O  *rt  C 

X  3  CO 

o  4)  a>  *h  -h 

p  ^  M  CTJ  P 
V)  4)  3  X  O 
X  3  X  4) 
X  H  1/)  4i 
3  X  </>  O  G 
4)  3  X  *H 

X3  o  o  </> 

\  -H  *H 

hm  j  e-d 


4)  CL, 
bO  £ 

3  3 

Ci  CC 
O 

X  3 
(/>  G  X 
CTJ  C 
X  CTJ 
3  X  -< 
T3  P  CL 
I  Ci 

O  CTJ  O 
to  4)  X 


riouftt  fti 

TREATmEKT  SYSTEM  TOR  STORM  WATER 
TO  MEET  STATE  ROALS 


FOWDCRCD  ALUM  AS  a£  POLYMER 

ACTIVATED  OOSf  1  7^3  DOiC  1 1  0»T 


IMiTED 


FIGURE  B  4 

HAVENS  AND  EMERSON,  LIMITED  BASIC  PHYSICAL  -  CHEMICAL  TREATMENT 

SYSTEM  FOR  COMBINED  OVERFLOWS 
TO  MEET  FEDERAL  GOALS  Bl2 


BACKWASH  BACKWASH 


figure  baa 

TREATMENT  SYSTEM  OF  COMBINED 
OVERFLOWS  TO  MEET  FEDERAL  GOALS 


2. 


DESIGN  CRITERIA 


The  design  criteria  for  the  stormwater  system  is  similar  to  the  waste- 
water  system.  The  unit  processes  or  items  that  are  different  are  presented 
herein. 

2.1  COLLECTION 

The  collection  system  is  that  network  of  pipes  required  to  pick  up 
the  local  storm  drains  and  deliver  the  water  to  the  treatment  plant  or 
storage  site.  In  areas  where  development  is  not  sufficient  to  warrant  a 
storm  drainage  system  but  where  growth  indicates  the  need  at  a  later  decade, 
the  collection  system  was  laid  out  to  intercept  the  natural  drainage  patterns. 
The  collection  system  was  designed  to  carry  the  one  year  peak  flow  either 
natural  or  adjusted.  The  2020  land  use  was  used  for  the  design.  As 
discussed  in  the  Phase  I  report,  land  use  changes  were  accounted  for. 

Further  adjustments  were  made  in  undeveloped  areas  to  account  for  changing 
development  patterns  and  are  discussed  in  Section  3.2. 

2.2  ADJUSTMENT  FOR  PLANNED  UNIT  DEVELOPMENT  ZONING 

Stormwater  flows  can  be  reduced  in  future  developments  by  appropriate 
planning  if  the  concept  of  Planned  Unit  Development  (P.U.D.)  is  adopted. 

The  storm  runoff  from  the  developed  portion  of  the  area  would  be  treated, 
whereas  the  runoff  from  the  green  space  or  recreational  area  would  not  be 
treated.  This,  of  course,  is  different  from  the  usual  urban  sprawl  development 
in  that  the  storm  water  from  the  occupied  area  would  be  physically  separated. 

It  was  assumed  that  the  P.U.D.  concept  would  not  be  widespread  until  1980. 

Only  areas  that  have  an  imperviousness  factor  of  10%  or  less  in  1980  would  be 
available  for  P.U.D.  construction.  To  account  for  a  more  dense  development 
around  cities,  the  projected  imperviousness  factor  also  had  to  be  less 
than  40%  in  2020. 
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Figure  BS  illustrates  the  rationale  used  in  the  development  of  the 
modified  runoff  volumes.  As  the  fraction  impervious  increases,  the  volume 
of  runoff  increases,  from  a  theoretical  Q  at  zero  fraction  impervious. 

Q  can  be  calculated  as  follows: 

°  Qb  '  4a 

Qo  =  %  Ib('II  -  I  * 
b  a 

Q  =  Total  annual  runoff  volume  at  zero  fraction  impervious 
Q  =  Total  annual  runoff  volume  for  1970  (m.g.) 

ci 

=  Total  annual  runoff  volume  for  2020  (m.g.) 

I  =  Percent  impervious  for  1970  expressed  as  a  decimal 
1^  =  Percent  impervious  for  2020  expressed  as  a  decimal 
Assuming  that  the  total  runoff  will  be  treated  when  an  area  reaches  0.40 
fraction  impervious  it  can  be  seen  that  the  runoff  from  the  undeveloped 
portion  will  decrease  from  Qq  to  zero  at  0.40  fraction  impervious.  Knowing 


th 


is,  the  total  runoff  which  must  be  treated,  Q_,  can  be  calculated: 
Q  -  Q  ™ 

^m  y2-5(\,  C1'2-5^’ 

b  a 

Q  =  Modified  annual  runoff  volume  to  be  collected  and  treated 
m  in  2020  (m.g.) . 


2.3  STORAGb  SEDIMENTATION  BASIN  WITH  SEPARATE  TREATMENT  FACILITIES 

Under  the  plans  with  separate  treatment  facilities,  the  storage  sedi¬ 
mentation  basins  are  of  either  concrete  or  earth  construction.  Concrete 
basins  are  assumed  in  urban  areas  where  land  is  at  a  premium  and  a  public 
nuisance  or  hazard  exist.  The  earth  storage  basins  are  assumed  in  suburban 
areas  where  the  basins  with  adequate  buffer  zones  can  be  incorporated  in  the 
planning  of  the  area,  and  cost  could  be  minimized.  The  balance  between 
storage  and  treatment  has  been  optimized  and  is  shown  in  Figure  B6.  The 
optimum  rates  of  treatment  to  storage  varies  from  25  to  40%  of  the  peak 
flow.  The  treatment  units  are  designed  to  be  capable  of  treating  30% 
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of  the  peak  flow,  and  the  storage  basin  has  capacity  to  store  the  remainder 
of  the  hydrograph  plus  two  hours  detention  volume  based  on  the  treatment 
rate  of  30%  of  the  peak  flow. 

The  earth  basins  would  be  designed  into  the  developments  and  utilized 
as  green  space  or  parks.  The  storage  capacity  of  the  basins  is  equivalent 
of  the  one  year  design  storms.  The  treatment  units  would  have  capacity  to 
empty  the  basin  in  three  days. 

The  concrete  basins  would  also  be  used  for  combined  sewage  overflows. 
Sludge  in  the  combined  sewer  concrete  basins  is  collected  and  pumped  or 
trucked  to  a  municipal  plant  for  final  disposal. 

Sludge  is  collected  in  the  separate  concrete  and  earth  basins  and 
taken  to  a  central  sludge  disposal  area. 

2.4  STORAGE  BASINS  WHEN  RELEASED  TO  MUNICIPAL  TREATMENT  PLANTS 

Under  the  plans  where  the  storm  water  or  combined  sewer  overflow  is 
stored  and  released  to  plants,  the  volume  of  storage  is  equal  to  20%  of  the 
annual  runoff  for  the  earth  basins  and  the  1-year  storm  volume  for  concrete 
basins.  In  stormwater  basins,  the  pump  out  capacity  is  designed  to  empty 
the  basin  in  thirty  (30)  days  and  in  the  combined  sewer  overflow  areas  the 
pump  out  capacity  is  three  (3)  days.  Both  concrete  and  earth  basins  are 
used,  with  only  concrete  being  used  for  the  combined  sewer  area.  Sludge 
is  not  removed  in  the  concrete  basins  but  is  collected  and  pumped  with 
the  outfall  to  the  municipal  plant.  In  the  earth  basins,  the  sludge 
would  be  removed  by  earth  moving  machinery  on  an  annual  basis. 


total  runoff. 


TOTAL  CAPITAL  COST  IN  MILLION  DOLLARS 
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PERCENTAGE  OF  PROCESS  FLOw/ PEAK  FLOW 


FIGURE  B  6 
COST  OPTIMIZATION 
STORMWATER  TREATMENT 
TO  LEVEL *1  W/CONCRETE  BASIN 
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3. 


UNIT  COSTS 


Table  B2  shows  a  list  of  various  unit  capital  cost?  of  processes  used 
for  treatment  of  separate  stormwater  and  combined  sewer  overflows  to  Level  1 
and  Level  2.  These  costs  were  used  in  preparation  of  cost  estimates  for  the 
alternative  plans,  and  were  based  on  January,  1972  cost  with  ENR  construction 
index  of  1740. 

3.1  CAPITAL  COST 

The  reference  numbers  follow  the  process  being  discussed. 

TABLE  B2 

SEPARATE  STORMWATER  AND  COMBINED  SEWER  OVERFLOWS 


UNIT  CAPITAL  COST 
FIGURE  IDENTIFICATION 

Separate  Stormwater  w/earth  Basin  -  Level  1  B7 

Separate  Stormwater  and  Combined  Sewer  Overflows 

w/concrete  Basin  -  Level  1  B8 

Separate  Stormwater  w/earth  Basin  -  Level  2  B9 

Separate  Stormwater  w/concrete  Basin  -  Level  2  BIO 

Combined  Sewer  Overflows  w/concrete  Basin  -  Level  2  Bll 

Earth  Basin  B12 

Microstrainers  B13 


These  processes  are  briefly  discussed  below  to  identify  design 
parameters,  the  items  included  in  each  process,  and  the  cost  data  reference. 

Separate  storm  with  Earth  Basin  -  Level  1,  Figure  B7  represents 
the  total  construction  cost  of  treatment  as  shown  on  the  schematic  diagram 
of  Figure  41,  and  includes  diversion  and  screening,  earth  storage  and 
sedimentation  basin,  pumping,  microstrainers,  backwash  sedimentation  and 
ozonation.  Ref.  21,1,4,16,9 

Separate  storm  and  combined  sewer  overflows  -  Level  1,  Figure  B8 
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represents  the  total  construction  cost  of  treatment  as  shown  on  the 
schematic  diagram  of  Figure  B2,  and  includes  diversion  and  screening, 
concrete  storage  and  sedimentation  basin,  pumping,  microstrainers,  backwash 
sedimentation  and  ozonation.  Ref.  22,1,4,16,9 

Separate  stormwater  w/earth  Basin  -  Level  2,  Figure  B9  represents 
the  total  construction  cost  of  treatment  as  shown  on  the  schematic 
diagram  of  Figure  B3,  and  includes  diversion  and  screening,  earth  storage 
and  sedimentation  with  chemicals,  pumping,  carbon  filter  and  ozonation. 

Ref.  21,1,14,12,9,11 

Separate  stormwater  w/concrete  Basin  -  Level  2,  Figure  BIO  represents 
the  total  construction  cost  of  treatment  as  shown  on  Figure  B4,  and  includes 
diversion  and  screening,  concrete  storage  and  sedimentation  with  chemicals, 
pumping,  carbon  filter  and  ozonation.  Ref.  22,1,14,12,9,11 

Combined  sewer  overflows  w/concrete  Basin  -  Level  2,  Figure  Bll  represents 
the  total  construction  cost  of  treatment  as  shown  on  Figure  B4,  and  includes 
diversion  and  screening,  concrete  storage  and  sedimentation  with  chemicals, 
pumping,  breakpoint  chlorination,  carbon  filter  and  ozonation.  Ref.  22,1,14,12,9,11 
Earth  Basin  Figure  B12  represents  the  total  construction  cost  of 
earth  storage  basin  with  depth  of  10-15  ft.  Ref.  21 

Microstrainers  Figure  B13  represents  the  total  construction  cost  for 
microstrainers  with  a  hydraulic  loading  of  1200-1600  gal. /sq.ft. /hr. 
using  a  Mark  0  (23  micron)  screen. 


3.2  OPERATION  AND  MAINTENANCE  UNIT  COSTS 

Facilities  for  stormwater  and  combined  sewer  overflows  treatment 
will  be  intermittently  operated  to  treat  flows  from  rainfall  events  as  they 
occur.  Therefore,  cost  data,  which  is  available  from  various  references 
and  based  on  continuous  operation,  was  multiplied  by  a  reduction  factor 
to  reflect  the  intermittent  nature  of  treatment. 
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Most  of  the  operation  and  maintenance  unit  cost  data  available  was 
based  on  rate  of  flow,  but  since  rate  of  flow  is  variable  during  each 
storm  and  from  one  storm  to  another,  it  will  be  logical  to  base  0  §  M 
cost  on  volume  of  stormwater  and  combined  sewer  overflows.  To  accomplish 
this,  a  detailed  design  was  worked  out  for  a  typical  storm  subdistrict 
and  all  units  of  treatment  were  sized  for  Level  1  and  Level  2  according 
to  the  basis  of  design  discussed  before.  The  cost  of  chemicals  required 
for  each  process  was  also  included.  Ref.  5,1,4,16,12,22 
Following  is  a  summary  of  this  cost  analysis: 

TABLE  B3 

OPERATION  AND  MAINTENANCE  UNIT  COST 

Unit  0  "  M  Cost 

Process  Do liars /Mil lion  Gallon 


1  - 

Concrete 

Storage  (Based  on  20%  of  Annual  Volume) 

68 

2  - 

Earth  Storage  (Based  on  20%  of  Annual  Volume) 

33 

3  - 

Level  1: 

Treatment  w/Concrete  Basin 

62 

4  - 

Level  1: 

Treatment  w/Earth  Basin 

35 

5  - 

Level  2: 

Separate  Stormwater  Treatment  w/Earth  Basin 

250 

6  - 

Level  2: 

Separate  Stormwater  Treatment  w/Concrete  Basin 

290 

7  - 

Level  2: 

Combined  Sewer  Overflow  Treatment  w/Concrete 
Basin 

385 

The  above  mentioned  operation  and  maintenance  unit  costs  are 
further  described  below: 

Concrete  Storage:  This  storage  was  sized  to  receive  20%  of  the 
total  annual  runoff  and  would  be  used  to  store  stormwater  or  combined 
sewer  overflows  before  release  for  treatment  at  domestic  waste  treatment 
plant.  Concrete  storage  basin  will  be  provided  with  mechanical  sludge 
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collectors.  The  operation  and  maintenance  cost  includes  manpower, 
materials  supply  and  electric  power  required  for  screening,  basin  with 
collectors  and  pumping. 

Earth  Storage:  Capacity  was  based  on  20%  of  the  total  annual  runoff 
and  would  be  used  to  store  stormwater  before  release  for  treatment  at 
domestic  wastewater  treatment  plant.  The  operation  and  maintenance  cost 
includes  manpower,  materials  supply  and  electric  power  required  for 
screening,  basin  and  pumping. 

Level  1  -  Treatment  w/Concrete  Basins:  The  capacity  of  storage- 
sedimentation  basin  in  this  process  is  designed  according  to  the  basis  of 
design  in  article  II-B-3,  and  this  volume  is  considerably  less  than  the 
concrete  storage  mentioned  above  in  Concrete  Storage.  The  operation  and 
maintenance  cost  includes  manpower,  materials  supply  and  electric  power 
required  for  screening,  storage  and  sedimentation  with  collectors, 
pumping,  microstrainers  and  disinfection. 

Level  1  -  Treatment  w/Earth  Basin:  The  capacity  of  storage- 
sedimentation  basin  in  this  process  is  designed  to  receive  the  volume  of 
one-year  storm  which  is  less  than  20%  of  annual  volume  used  for  earth 
storage  mentioned  above  in  Earth  Storage.  The  operation  and 
maintenance  cost  includes  manpower,  materials  supply,  and  electric  power 
required  for  screening,  storage-sedimentation  pumping,  microstrainers 
and  disinfection. 

Level  2  -  Separate  Stormwater  Treatment  w/Earth  Basin:  Storage- 
sedimentation  basin  capacity  is  the  same  as  in  Level  1  mentioned  above. 
Chemical  cost  is  substantial  and  includes:  powdered  activated  carbon: 

89  $/MG,  ozone:  50  $/MG,  granular  activated  carbon  (make  up)  8  $/MG 
a  total  chemical  cost  of  188  $/MG.  In  addition  to  chemical  cost,  the 
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operation  and  maintenance  cost  includes  manpower,  materials  supply  and 
electric  power  required  for  screening,  flash  mixing  and  flocculation, 
storage  and  sedimentation,  pumping,  activated  carbon  filter  and  ozonation. 

Level  2  -  Separate  Stormwater  Treatment  w/Concrete  Basin:  This 
process  is  similar  to  the  one  described  in  Level  2  above  except  for 
concrete  storage  sedimentation  basin  with  sludge  collectors. 

Level  2  -  Combined  Sewer  Overflows  Treatment  w/Concrete  Basin:  The 
capacity  of  storage-sedimentation  basin  in  this  process  is  the  same  as 
described  in  Level  1  -  Treatment  w/Concrete  Basins  above,  and  is  provided 
with  mechanical  sludge  collectors.  The  chemical  cost  constitutes  a  major 
portion  of  the  operation  and  maintenance  cost.  The  chemical  cost 
includes:  powdered  activated  carbon:  100  $/MG,  Lime:  3  $/MG,  Alum: 

26  $/MG,  polymer:  5  $/MG,  chlorine  for  solids  stabilization:  35  $/MG, 
chlorine  for  breakpoint  chlorination:  22  $/MG,  lime  for  breakpoint 
chlorination:  5  $/MG,  ozone:  50  $/MG,  granular  activated  carbon  (filter 
make  up)  8  $/MG,  a  total  chemical  cost  of  254  $/MG. 

In  addition  to  chemical  cost,  the  operation  and  maintenance  cost 
includes  manpower,  materials  supply,  and  electric  power  required  for 
screening,  flash  mixing  and  flocculation,  storage  and  sedimentation,  pumping, 
breakpoint  chlorination,  activated  carbon  filter  and  ozonation. 

Breakpoint  chlorination  0  5  M  cost  was  based  on  a  chlorine  dosage  of 
8  x  ammonia  nitrogen  concentrators  in  the  influent. 


CAPITAL  COST 
SEPARATE  STORM 
A.  COMBINED  SEWER  OVERFLOWS 
W/CONCRETE  BASIN 

level; I 


Figure  No.  BIO 


Figure  No.  Bll 
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STORM  WATER  PLAN  FORMULATION  ALTERNATIVES 


This  section  presents  a  discussion  of  the  alternatives  considered 
for  storm  water  treatment  in  formulation  of  the  wastewater  management 
plans . 

4.1  Design  Storm  Alternative 

A  study  of  the  hydrology  of  the  study  area,  and  of  the  runoff 
generated  by  storms  of  various  intensities  and  frequencies  was 
made  in  the  Phase  I  portion  of  the  Survey  Scope  Studies.  As  a 
result  of  these  investigations,  the  1-year  storm  was  recommended  as 
the  design  storm  for  the  runoff  collection  and  treatment  system. 

For  details  of  this  subject,  the  reader  is  referred  to  the  Phase  I 
report,  but  a  discussion  of  this  matter  is  presented  here  for 
amplification  and  for  comparison  with  the  plans  prepared  in  the 
Chicago  area  studies. 

As  established  in  the  Phase  I  hydrologic  studies,  the 
1-year  design  storm  yields  runoff  at  a  peak  rate  of  approximately 
0.5  cfs  per  acre,  which  is  the  critical  design  value  used  to  size 
elements  of  the  collection  system.  This  is  the  same  runoff  rate 
used  in  design  of  the  collection  system  in  the  Chicago  area  studies. 
For  storms  of  greater  intensity,  storm  water  runoff  would  be 
stored  on  the  surface,  in  street  gutters  and  in  natural  depressions 
and  would  eventually  be  conveyed  to  the  storage  and  treatment 
facilities. 

In  the  present  Cleveland-Akron  studies,  two  general  plans  of 
storm  water  treatment  are  used,  depending  on  relative  economy  and 
local  conditions.  Where  storm  water  is  to  be  stored  and  treated 
in  the  municipal  wastewater  treatment  plants,  storage  facilities 


were  designed  to  contain  20%  of  the  total  annual  volume  of  runoff. 
This  storage  volume  is  equivalent  to  the  volume  necessary  to  contain 
runoff  from  the  100-year  storm,  and  amounts  to  1.26  inches  of  runoff 
over  the  gross  area. 

Where  storm  water  is  stored  and  treated  at  separate  storm 
water  treatment  plants,  the  storage  facilities  were  designed  to 
contain  the  1-year  storm,  equivalent  to  approximately  0.4  inches  of 
runoff.  Flows  in  excess  of  this  volume  would  undergo  screening, 
sedimentation  and  disinfection,  so  that  no  storm  water  flows  would 
be  discharged  without  some  treatment.  All  flows  up  to  the  design 
1-year  storm  would  receive  complete  Level  1  and  Level  2  treatment 
as  called  for  by  the  particular  alternative  plan.  In  comparing  these 
criteria  to  the  preliminary  design  of  the  Chicago  area  system, 
several  important  differences  in  characteristics  of  the  study 
area  should  be  noted.  Due  to  the  intense  urbanization  in  Chicago, 
a  higher  runoff  factor  was  used,  which  results  in  a  greater 
quantity  of  runoff  from  a  given  storm.  As  shown  in  Table  B4a, 
the  runoff  from  a  1-year  storm  in  Chicago  is  approximately  1.0  inch 
whereas,  in  the  Cleveland  study  area,  the  total  runoff  from  a 
storm  of  the  same  frequency  is  0.4  inches.  For  the  100-year  storm, 
runoff  in  the  Chicago  area,  is  2.5  inches  compared  with  1.26  inches 
in  Cleveland. 

Since  the  runoff  intensity  rate  of  0.5  cfs  per  acre  was  used 
in  both  cases,  and  in  both  cases  facilities  for  storage  and  treat¬ 
ment  with  municipal  wastewater  can  accept  runoff  from  the  100-year 
storm,  the  two  systems  are  exactly  comparable  in  this  regard.  It  is 
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only  in  those  instances  in  the  Cleveland  plan  where  storm  water  storage 
and  treatment  is  handled  separately  from  municipal  treatment  plants 
that  the  Cleveland  design  is  based  on  retention  and  treatment  of 
0.4  inches,  equivalent  to  the  1-year  storm  criteria.  These  figures 
are  shown  on  Table  B4a. 


TABLE  B4a 

STORMWATER  COLLECTION  AND  TREATMENT 
IN  CLEVELAND-AKRON  AREA 
COMPARED  TO  CHICAGO  AREA 


RAINFALL-RUNOFF 

CHICAGO 

CLEVELAND 

1-year  storm  rainfall 

1.80  inches 

1.14  inches 

1-year  storm  runoff 

1.0  inches 

0.4  inches 

100  year  storm  rainfall 

4.40  inches 

3.60  inches 

100  year  storm  runoff 

2.5  inches 

1.26  inches 

Design  discharge  for  pipes 

0.5  cfs/acre 

0.5  cfs/acre 

Storage  and  Treatment  with 
municipal  wastewater 

2.50  inches 

1 . 26  inches 

Storage  and  Treatment  at 
separate  stormwater  plants 

No  comparable  plan 

0.40  inches 

To  further  discuss  this  question,  cost  estimates  were  prepared 
for  a  collection  system  adequate  to  convey  the  1,  10,  and  100-year 
storm  runoffs.  Using  the  1-year  collection  system  cost  as  a  base  of 
1,  the  cost  ratio  of  the  10-year  collection  system  would  be  1.65, 
and  of  the  100-year  systems  would  be  3.3.  Expressed  as  a  percentage 
of  the  total  storm  water  collection  and  treatment  cost,  these  values 
are  respectively  32%,  43%  and  60%. 

The  percentage  of  the  total  runoff  treated  under  the  different 
alternates  for  the  1-year  and  100-year  storms  were  computed  and 
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compared  to  the  Chicago  plan.  In  addition,  the  estimated  pollutant 
loads  generated  and  the  residual  pollutant  loads  discharged  to  the 
receiving  waters  were  calculated  for  comparison  of  the  approximate 
overall  benefit  to  be  derived  from  the  additional  expenditures 
necessary. 

Table  B4b  shows  the  total  BOD  and  SS  loads  generated  in  the  study 
area,  together  with  the  residual  loads  discharged  to  the  receiving  waters 
for  a  year  including  a  1-year  storm  occurrence  compared  with  loads 
discharged  for  a  year  including  a  100-year  storm  occurrence.  The 
residual  loads  are  calculated  for  the  100-year  storm  design  and  for 
the  1-year  storm  design,  both  to  Level  2  treatment. 

The  table  shows  the  reduction  in  residual  loads  in  going  from 
the  1-year  to  the  100-year  design  to  be  0.83  percent  of  the  total 
BOD  load  generated  and  6.2  percent  of  the  total  SS  load  generated. 

These  percentages  are  for  a  year  including  a  100-year  storm  occur¬ 
rence. 

For  an  average  year,  the  percentage  reductions  would  be  even 
less.  This  appears  to  be  a  minimal  improvement  for  an  increased 
expenditure  of  60%. 

Finally,  Table  B4c  shows  a  comparison  between  the  Chicago  and 
Cl  eve  land -Akron  designs  in  terus  of  residual  loads  discharged  from 
the  combined  and  urban  stormwater  discharges  only.  (Not  including 
municipal  sewage  effluents).  Although  this  comparison  is  only 
approximate  because  of  differences  in  the  study  area,  the  table  shows 
that  the  residual  loads  discharged  in  the  two  cases  are  closely 
comparable. 
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CLEVELAND  AREA  RESIDUAL  ANNUAL  STORMWATER  RUNOFF  LOADS 
INCLUDING  A  1  AND  100  YEAR  STORM  OCCURRENCE 
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After  consideration  of  these  and  other  factors,  the  previously 
established  storm  design  criteria  is  confirmed,  and  is  used  in  the  Phase 
II  and  III  studies. 


COMPARISON  OF  RESIDUAL  ANNUAL  STORMWATER  RUNOFF  LOADS 
INCLUDING  A  1  AND  100  YEAR  STORM  OCCURRENCE 


TABLE  B5 

COST  OF  INCREASED  PROTECTION  AND  TREATMENT 
100  Year  Compared  To  1  Year  Runoff 


Ratio  of  Capital  Cost 
Level  1  Level  2 


Alternative  of  Treatment 
municipal  wastewater* 

with 

Earth  Basin 

1.08 

1.06 

Concrete  Basin 

1.67 

1.66 

Alternative  of  separate 
treatment 

Earth  Basin 

2.56 

2.52 

Concrete  Basin 

4.37 

3.14 

Mow  ratio  results  because  with  this  scheme  the  storage 
capacity  is  20%  of  the  annual  volume  which  is  approximately 
equal  to  the  100  year  storm.  This  capacity  of  storage  is 
required  in  order  to  release  low  flows  that  can  be  conveyed 
in  existing  sewers  and  not  overload  the  wastewater  treatment 


4.2  STORAGE  ALTERNATIVES 


The  construction  of  concrete  storage  basins  is  more  expensive  tnan 
constructing  earth  basins.  Concrete  basins  have  the  advantages  of  being 
covered  to  prevent  accidents,  control  odors,  make  sludge  collection 
simpler  and  uses  less  land.  The  earth  basins  have  the  advantages  of 
being  less  costly,  providing  additional  green  space,  and  could  be  developed 
into  recreational  areas. 

For  plans  1  and  2,  the  storm  water  runoff  plans  were  formulated  in 
two  ways  -  one:  all  concrete  basins;  second,  a  combination  of  concrete 
basins  and  earth  basins.  With  the  combination  plan,  concrete  basins 
were  considered  for  all  dense  urban  sites  or  areas  that  were  already 
developed  with  storm  and  sanitary  sewers  when  infiltration  or  illegal 
cross-connections  were  a  problem.  All  combined  sewer  areas  were  supplied 
with  concrete  basins.  The  cost  comparisons  for  these  plans  are  shown 
in  Table  B6  and  reflect  cost  for  the  unadjusted  flows  as  described  in  4.3. 
For  a  cost  comparison,  the  plan  was  computed  for  a  situation  having  all 
earth  basins.  This,  of  course,  would  not  be  recommended  in  combined  sewer 
areas  and  is  presented  for  cost  information  only. 


TABLE  B6 

CONCRETE  STORAGE  COST 


2020 
Volume 
(MG /YEAR) 

Plant 

Capital 

($1000) 

Plant 

05M 

($ 1000/Yr) 

Pipe 

Capital 

($1000) 

Pipe 

06M 

($1000/Yr) 

Annual 
Compar . 

Value 

($1000/Yr) 

Plan  #1 

Concrete  §  Earth 

86,693 

784,540 

4,309 

348,646 

2,179 

92,330 

Plan  #1 

All  Concrete 

86,693 

1,752,900 

5,377 

348,646 

2,179 

160,395 

Plan  #1 

All  Earth 

86,693 

440,000 

4,400 

348,646 

2,179 

71,079 
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4.3  SENSITIVITY  OF  FLOW  ADJUSTMENT  ASSUMPTION 

As  discussed  in  Section  2.2,  the  peak  flow  and  volume  were  adjusted 
for  the  institutional  constraint  of  zoning.  In  order  to  show  the  potential 
benefit  of  the  type  of  zoning,  plans  1  and  2  were  computed  using  the 
unadjusted  flow  rates  and  volumes.  The  results  are  shown  in  Table  B7. 

TABLE  B7 

UNADJUSTED  VS.  ADJUSTED  FLOW  COSTS 


Annual 


2020 

Plant 

Plant 

Pipe 

Pipe 

Compar . 

Volume 

Capital 

03M 

Capital 

0  §  M 

Value 

(MG/Year) 

($1000) 

($1000/Yr) 

($1000) 

($1000/Yr) 

($1000/Yr) 

Plan  #1  §  #2 

Unadjusted  Flow 

86,693 

784,540 

4,309 

348,646 

2,179 

92,330 

Plan  #1  8  #2 

Adjusted  Flow 

74,254 

747,886 

3,718 

345,824 

2,156 

88,683 

4.4  COMPARISON  OF  LEVEL  1  AND  LEVEL  2  LOADS  TO  RURAL  RUNOFF 

BOD  and  suspended  solids  loads  from  the  urban  area,  both  combined 
and  separate,  and  the  rural  loads  are  compared  to  evaluate  the  significance 
of  each  source  and  reduction  possible  by  treatment  of  the  urban  runoff. 
Comparing  the  rural  load  contribution  to  the  urban  load  shows  that  6.6%  of 
the  BOD  and  28.3%  of  the  suspended  solid  originates  from  the  rural  area. 

Table  B8  illustrates  the  net  effect  on  stormwater  BOD  and  suspended 
solids  residuals  as  compared  to  the  total  stormwater  runoff  for  the  study 
area.  Increasing  the  degree  of  treatment  from  Level  1  to  Level  2  increases 
the  BOD  percent  removal  from  68  to  91  and  the  suspended  solid  percent  re¬ 
moval  from  63  to  71. 

This  is  discussed  further  in  Section  4.6  with  respect  to  the  total  load 
from  the  study  area. 
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TABLE  B8 


EFFECT  OF  TREATMENT  ON  STORMWATER 
RUNOFF 


1970  2020 

MG/Yr. _ %  MG/Yr. 


VOLUMES 


Urban 

(Combined) 

Runoff 

14,506 

12 

16,150 

12 

Urban 

(Separate) 

Runoff 

20,949 

19 

65,561 

51 

Rural 

Runoff 

78,668 

69 

49,515 

37 

Total 

Runoff 

114,123 

100 

131,226 

100 

2020 

1000  lbs. 

1000  lbs. 

Percent 

of  Total 

1000~lFs./Yr. 

Removed 

Residual 

Removed 

Residual 

BOD 

(Urban 

(Combined) 

8,070 

6,690 

1,380 

32 

8 

(Urban 

(Separate) 

11,099 

7,390 

3,709 

36 

18 

Level 

1  (Rural 

1,341 

0 

1,341 

0 

6 

(Total 

20,510 

14,080 

6,430 

68 

32 

(Urban 

(Combined) 

8,070 

7,908 

162 

38 

0.8 

(Urban 

(Separate) 

11,099 

10,766 

333 

53 

1.6 

Level 

2  (Rural 

1,341 

0 

1,341 

0 

6.6 

(Total 

20,510 

18,674 

1,836 

91 

9 

2020 

1000  lbs. 

1000  lbs. 

Percent 

of  Total 

1000  lbs./Yr. 

Removed 

Residual 

Removed 

Residual 

SUSPENDED  SOLIDS 

(Urban 

(Combined) 

26,908 

22,871 

4,037 

7 

2 

(Urban 

(Separate) 

183,812 

165,430 

18,382 

56 

6 

Level 

1 

(Rural 

84,680 

0 

84,680 

0 

29 

(Total 

295,400 

188,302 

107,099 

63 

37 

(Urban 

(Combined) 

26,908 

26,638 

270 

9 

.1 

(Urban 

(Separate) 

183,812 

181,973 

1,839 

62 

.6 

Level 

2 

(Rural 

84,680 

0 

84,680 

0 

28.3 

(Total 

295,400 

208,611 

86,789 

71 

29 
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4.5  COST  OF  TREATING  NON-SEPARABLE  COMBINED  SEWER  OVERFLOWS 


The  plans  1  through  12  present  cost  data  for  runoff  which  does  in  fact 
include  all  runoff  resulting  from  rainfall.  These  costs  are  not  totally 
additive  to  municipal  wastewater  treatment  cost  since  a  part  of  this  run¬ 
off  is  in  combined  sewered  areas  when  the  flows  are  mixed  and  the  storm 
water  is  treated  regardless  of  the  scheme.  In  order  to  present  the  appropriate 
wastewater  management  cost,  the  combined  sewer  area  cost  has  been  separated 
from  the  total  stormwater  runoff  cost.  The  flow  from  the  combined  sewer 
areas  would  be  the  first  to  receive  treatment. 

Table  B9  shows  the  separation.  Flows  from  each  area  are  indicated 
and  the  total  capital  cost  of  constructing  collection,  storage,  and  treat¬ 
ment  facilities  are  shown. 


TABLE  B9 

COMBINED  OVERFLOW  COST 


an 

Level 

Combined 

Overflow 

MG/Yr. 

Separate 

Stormwater 

MG/Yr. 

Total  Capital  Cost 
Combined  Separate 

$1,000,000  $1,000,000 

1 

1 

16,218 

58,036 

348 

744 

2 

1 

16,218 

58,036 

348 

744 

3 

2 

16,218 

58,036 

812 

1,734 

4 

2 

16,218 

58,036 

537 

1,380 

5 

1 

16,218 

58,036 

750 

801 

6 

1 

16,218 

58,036 

731 

798 

7 

2 

16,218 

58,036 

338 

1,339 

8 

2 

16,218 

58,036 

369 

1,286 

9A 

2 

16,218 

58,036 

555 

1 ,791 

10 

2 

16,218 

58,036 

812 

1,734 

11 

2 

16,218 

58,036 

768 

1,709 

1? 

2 

16,218 

58,036 

388 

1,049 
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4.6  COST  OF  INCREASED  TREATMENT 

The  total  annual  cost  of  increasing  treatment  to  meet  the  level  2 
goals  over  level  1  is  compared  with  the  increase  in  pollutant  residual 
mass  loads.  This  data  reflects  the  incremental  removal  using  plan  1 


which  was  designed 

both 

for  level  1  and 

2  goals. 

TABLL  BIO 

STORM  WATER  REMOVAL 

Parameter 

Total 

Removal  of 

Level  1  Level  2 

Incremental 

Removal  of 
Level  2 

Suspended  Solids 

84° 

99% 

13% 

BOD  5 

65% 

97% 

32% 

Nitrogen,  (Total) 

54% 

95% 

41% 

Phosphorus 

77% 

94% 

r% 

TABLE  Bll 

MUNICIPAL  WASTE 

Parameter 

Total 

Removal  of 

Level  1  Level  2 

Incremental 
Removal  of 
Level  2 

Suspended  Solids 

99% 

99% 

0% 

bod5 

97% 

99% 

2% 

Nitrogen,  (Total) 

26% 

97% 

71% 

Phosphorus 

96% 

99% 

3% 

COD 

93% 

98% 

5% 

Table  B12  shows  the 

residual  loads 

resulting  from 

in  pounds  per  year 

and  also  as  a  percent 

of  the  total 

Incremental 
Removal  Cost  of 
Level  2 


( 


1001 


Incremental 
Removal  Cost  of 
Level  2 


43% 


are  not  treated.  The  urban  load  is  the  total  from  both  the  separate  and 
combined  sewered  areas. 
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RESIDUAL  LOADS*  1,000  lbs/year 


The  incremental  cost  of  treating  storm  water  to  Level  2  is  primarily 
in  the  unit  process  concepts  designed  for  soluble  pollutant  removal 
(i.e.,  organics,  nitrogen  and  phosphorus),  with  additional  suspended  solids 
capture.  Nitrogen  in  the  storm  and  combined  sewer  runoff  is  an  insignificant 
percentage  of  the  total  when  compared  to  the  municipal  residual  in  both 
Level  1  and  2.  The  BOD  residual,  as  shown  in  Table  B12,  is  36%  of  the  total 
load  when  compared  to  Rural  and  Municipal,  and  the  suspended  solids  is 
20%  of  the  total  load.  The  suspended  solids,  although  they  are  20%  of  the 
load,  would  contain  a  high  percentage  of  inert  materials  such  as  silt. 

Level  2  treatment  reduces  the  BOD  to  18%  and  Suspended  Solids  to  3%  of  the 
total  load. 

Comparing  the  residuals,  it  would  appear  that  the  benefit  of  treating 
storm  water  to  Level  2  does  not  justify  the  incremental  cost. 

With  municipal  wastes,  the  incremental  cost  is  primarily  due  to  the 
unit  process  techniques  required  for  nitrogen  and  COD  removal.-  Nearly  the 
total  load  of  nitrogen  is  in  the  municipal  waste  and  is  reduced  by  94% 
by  the  Level  2  treatment  process  over  Level  1.  If  the  removal  of  nitrogen 
can  be  scientifically  shown  to  reduce  the  euthrophication  of  Lake  Erie, 
then  its  removal  should  be  considered.  The  incremental  cost  of  Level  2 
can  be  decreased  by  about  20%,  if  the  COD  requirement  is  reduced.  The 
additional  COD  removed  for  this  20  percent  cost  increment  is  largely 
refractory  or  biologically  inert.  Thus,  its  immediate  influence  on  the 
environment  would  be  minimal  whereas  its  long  term  affect  is  unknown. 

The  necessity  for  this  removal  and  the  associated  unit  process  should  be 
weighed  against,  what  are  now,  immeasurable  future  benefits. 
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C.  ALTERNATIVE  PLANS  -  COST  ESTIMATES 


1,  -  PROCEDURE 

Twelve  alternative  plans  have  been  developed  for  total  wastewater  manage¬ 
ment  of  the  study  area.  These  plans  are  described  in  detail  by  the  Plan 
Formulators,  Wright-McLaughlin  Engineers,  in  their  phase  report  and  will  not 
be  duplicated  here. 

This  section  of  the  report  presents  the  cost  estimations  of  the  twelve 
plans  as  related  to  our  portion  of  the  study.  This  portion  is  described  in 
the  following  paragraphs.  Plans  1  through  8  were  computed  to  both  Levels  1 
and  2  in  order  to  better  evaluate  the  merits  of  the  plans. 

The  procedure  for  the  cost  estimation  include  the  calculation  of  the 
following  items  for  each  of  the  major  segments  involved. 

1)  Net  capital  cost  -  This  cost  is  based  on  the  2020  design  flows  and 
takes  into  account  the  present  worth  of  the  existing  structures. 

2)  Annual  Capital  -  This  cost  is  based  on  a  capital  recovery  factor 
multiplied  by  the  net  capital  cost.  The  capital  recovery  factor  is 
a  function  of  the  useful  life  of  the  item  and  an  interest  rate  of 

3)  Operation  and  Maintenance  -  This  cost  is  based  on  the  2020  design 
flow  of  the  particular  segment. 

2.  -  COMPARATIVE  COST  PRESENTATION 

Havens  and  Emerson's  portion  of  the  alternative  plans  cost  estimation 
is  divided  into  four  basic  areas  to  better  evaluate  the  relative  features 
and  costs  of  each  plan.  These  areas  include: 

1)  Wastewater  Treatment  Plants  -  Liquid  Phase.  Table  Cl  includes  the 
cost  breakdown  for  each  plan  as  previously  described  for  the  liquid 
phase  of  the  wastewater  treatment  plants  and  the  pipe  costs  for  the 
required  interceptor  systems.  Of  particular  importance  in  the  examination 

Cl 


C 


of  this  table  is  that  the  cost  fluctuations  between  plans  is  dependent 
upon  the  quantity  of  wastewater  receiving  secondary  treatment  and  the 
quantity  of  wastewater  receiving  advanced  treatment. 

2)  Wastewater  Treatment  Plants  -  Solid  Phase.  Table  C2  includes  the  cost 
breakdown  for  each  plan  for  the  solid  phase  of  the  wastewater  treatment 
plant.  There  are  two  important  variations  which  explain  the  cost 
fluctuation  between  the  plans.  The  first  is  that  each  plan  has  different 
combinations  of  the  three  techniques  utilized  for  ultimate  sludge  dis¬ 
posal  (incineration,  agricultural  application,  strip  mine  reclamation). 
The  second  is  that  different  quantities  of  sludge  are  being  generated 

in  each  plan  due  to  the  differences  in  the  levels  of  treatment. 

3)  Storm  Water  Treatment  -  Liquid  Phase.  Table  C3  includes  the  cost  break¬ 
down  for  each  plan  for  the  liquid  phase  of  stormwater  treatment.  There 
are  four  basic  schemes  of  stormwater  treatment  which  should  be  noted  in 
the  evaluation  due  to  their  significant  effect  on  the  cost  fluctuations 
of  the  plans.  The  difference  is  largely  due  to  the  variation  in  volumes 
of  storage  required  for  each  of  these  schemes.  Scheme  1  requires  storage 
of  slightly  less  than  the  1  year  storm.  Scheme  2  and  3  require  storage 
of  the  1  year  storm.  Scheme  4  requires  storage  of  20%  of  the  annual  run¬ 
off,  which  is  the  eauivalent  of  the  runoff  resulting  from  a  100  year 
rainfall.  Table  C5  shows  the  actual  storage  volumes  required  for  each 
plan.  Following  is  a  list  of  the  four  schemes: 

1.  Separate  storm  water  treatment  (Levels  1  and  2)  with  discharge 
to  stream. 

2.  Storm  water  storage  and  treatment  with  discharge  to  land  treatment. 

3.  Storm  water  storage  only  with  discharge  to  land  treatment.  This 
was  done  for  Plan  12  only. 

C  2 


4.  Storm  water  storage  with  discharge  to  the  sanitary  system  for 
treatment  at  the  municipal  plant. 

4)  Storm  Water  Treatment  -  Solid  Phase  Table  C4  includes  the  cost  break¬ 
down  for  the  solid  phase  of  stormwater  treatment.  The  quantity  of 
sludge  generated  appears  to  be  the  most  significant  variable  in  causing 
cost  fluctuations  between  the  plans.  This  varies  depending  upon  the 
method  of  stormwater  treatment. 
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WASTEWATER  MANAGEMENT  PROGRAM 
TABLE  Cl 

WASTEWATER  TREATMENT  PLANT  -  LIQUID  PHASE 


limitary  Trtitant  Only 


WASTEWATER  MANAGEMENT  PROGRAM 
TABLE  C3 

STORMWATER  TREATMENT  PLANT  -  LIQUID  PHASE 


Separate  Stormwater  Treatment  Discharging  to  Waterway  Storage  Capital  Included  In  Pipe  Capital  Figure 

Separate  Stormwater  Treatment  Discharging  to  Land  Treatment  ^Storage  Only 


CONCRETE/EARTH  BREAKDOWNS 


TABLE  C5 


Volume 

(mg/yr) 

(mg) 

Storage  Volume 

Capital  Cost 
Storage  ($1000) 

No.  of 

Basins 

Plan 

Concrete 

Earth 

Concrete 

Earth 

Concrete 

Earth 

Concrete 

Earth 

1 

41,107 

33,389 

2,815 

2,310 

427,995 

24,414 

36 

97 

2 

41,107 

33,389 

2,815 

2,310 

427,995 

24,414 

36 

97 

3 

41,267 

32,697 

7,813 

6,176 

1,879,030 

32,479 

38 

98 

4 

40,577 

32,993 

7,206 

5,078 

1,485,840 

25,216 

35 

91 

S 

39,574 

34,489 

4,105 

2,918 

958,080 

23,531 

33 

98 

6 

39,574 

34,489 

4,105 

2,918 

958,080 

23,531 

33 

98 

7* 

34,197 

29,926 

4,283 

4,837 

1,042,300 

27,083 

37 

94 

8 

42,468 

31,060 

3,990 

4,627 

982,705 

26,466 

39 

88 

9 

41,800 

31,120 

7,626 

6,224 

1,640,070 

29,415 

48 

74 

10 

41,267 

32,697 

7,813 

6,176 

1,879,030 

32,479 

38 

98 

11 

41,267 

32,697 

7,813 

6,176 

1,879,030 

32,479 

38 

98 

12 

40,577 

32,993 

7,206 

5,078 

1,261,130 

25,216 

35 

91 

‘Easterly 

Off-Shore  Storage 

9, 

107 

1,821 

5,000 

1 

3.  -  COST  SUMMARY 


Table  C6  summarizes  the  costs  for  Plans  1  through  12  as  developed  tor 
the  wastewater  and  stormwater  portions  of  the  cost  estimation  as  previously 
described.  It  should  be  noted  again  that  the  cost  summaries  as  presented 
here  are  not  the  entire  plan  costs  in  that  they  include  no  cost  for  land 
treatment  of  wastewater,  stormwater,  or  sludge  and  no  cost  for  industrial 
waste  pretreatment. 

It  should  be  further  noted  that  with  Plan  11,  there  has  been  no  attempt 
to  consider  the  outstanding  bonded  indebtedness  of  existing  plants  that  would 
be  abandoned.  This  would  increase  the  annual  cost.  The  Plan  11,  physical- 
chemical,  cost  estimates  do  not  have  the  same  degree  of  reliability  as  the 
biological  systems  since  the  history  of  actual  construction  cost  is  limited. 
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TABLE  C6 


ANNUAL  COMPARITIVE  VALUES* 
($ 1,000, 000/ Yr) 


Wastewater 

Stormwater 

Plan 

Level 

Liquid 

Solid 

Liquid 

Solid 

TOTAL 

1 

1 

68 

IS 

87 

7 

177 

1 

2 

99 

16 

143 

10 

268 

2 

1 

43 

6 

87 

7 

143 

2 

2 

43 

6 

143 

10 

212 

3 

1 

72 

12 

203 

7 

294 

3 

2 

104 

13 

220 

9 

346 

4 

1 

44 

6 

157 

5 

212 

4 

2 

44 

6 

157 

6 

213 

5 

1 

70 
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D  -  RF.LATLD  INFORMATION 


1.  ELECTRICAL  POWER  REQUIREMENTS 

The  electric  power  requirements  needed  to  treat  a  given  volume  of 
wastewater  were  obtained  from  Figure  Dl.  Four  basic  plots  are  included  in 
this  figure.  These  represent  power  requirements  per  million  gallons  of 
wastewater  for  primary  and  secondary  treatment,  state  goals  (Level  1)  , 
federal  goals  (Level  2)  and  aeration  for  pre-treatment . 

In  computing  values  for  plotting  the  primary  and  secondary  treatment 
curve,  the  electric  power  requirement  was  computed  for  treatment  plants 
having  a  wide  range  of  average  plant  flows.  The  ratio  of  kilowatt-hours 
to  million  gallons  treated  was  computed  for  these  various  plants  initially 
for  only  the  diffused,  single-stage  aeration  assuming  1.5  cubic  feet  of  air 
required  per  gallon,  25  cubic  feet  of  air  produced  per  minute  per  horsepower 
and  the  conversion  from  horsepower  to  kilowatts  (taking  into  consideration 
motor  efficiencies,  etc.).  The  power  required  for  the  aeration  process  was 
then  assumed  to  be  approximately  60%  of  the  total  KWH/MG  for  primary  and 
secondary  treatment  excluding  pumping. 

Computation  of  power  requirements  for  state  goals  (Level  1)  includes 
power  consumed  in  primary  treatment,  aeration  and  by  the  use  of  microstrainers. 
Five  horsepower  is  needed  for  every  10  MGD  for  the  microstrainers.  Aeration, 
which  is  a  combination  of  0.7  cu.ft./gal.  for  high  rate  activated  sludge, 

1.5  cu.ft./gal.  for  nitrifying  activated  sludge,  and  0.1  cu.ft./gal.  for 
post-aeration,  requires  a  direct  ratio  of  cu.ft./gal.  to  the  power  required 
for  the  aeration  process  of  the  primary-secondary  process.  Here,  2.3  cu.ft. 
of  air  per  gallon  is  required  compared  to  1.5  cu.ft.  per  gallon  of  the 
primary-secondary  process.  Power  for  the  primary  treatment  process  is  the 
same  as  the  previous  power  requirements  for  this  process. 
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O.C.li.  goal  (Level  2)  treatment  power  requirements  are  a  combination 


of  electric  power  used  for  carbon  adsorption,  aeration,  denitrification 
mixing,  and  primary  treatment.  The  power  requirement  for  carbon  adsorption 
is  based  on  a  total  dynamic  head  of  20  feet  and  the  conversion  from 
horsepower  to  kilowatts.  Primary  treatment  requires  40%  of  the  power 
required  for  the  combined  primary  and  secondary  process.  Aeration,  which 
is  a  combination  of  high  rate  activated  sludge  aeration  (.7  cu. ft . /gal . ) , 
nitrifying  activated  sludge  aeration  (1.5  cu. ft. /gal.) ,  denitrifying 
reaeration  (0.1  cu. ft . /gal . ) ,  and  post-aeration  (0.1  cu. ft. /gal . ) ,  requires 
a  direct  ratio  of  cu. ft. /gal.  to  the  power  required  for  the  aeration 
process  of  the  primary-secondary  process.  Here,  2.4  cubic  feet  of  air  per 
gallon  is  required  compared  to  the  1.5  cubic  feet  per  gallon  of  the 
primary-secondary  process.  Five  horsepower  is  required  per  MGD  for  the 
denitrification  mixing  process. 

Power  requirements  for  pre-treatment  aeration  is  a  constant  700 
kilowatt-hours  per  million  gallons.  This  is  obtained  by  assuming  an  electrical 
power  cost  of  $7/MG  at  a  rate  of  1.21*  per  kilowatt-hour. 

Using  Figure  Di*) the  power  required  for  each  plan  was  computed.  The 
average  plant  size  for  each  particular  plan  was  entered  onto  the  abscissa 
of  Figure  D1  and  the  power  requirement  in  kilowatt-hours  per  million 
gallons  was  read  off  the  curve  of  the  appropriate  treatment  level.  This 
power  requirement  (KWH/MG)  was  then  multiplied  by  the  total  flow  for  each 
plan  for  the  total  power  required.  The  power  required  for  each  plan  is 
summarized  on  Table  Dl.  The  total  cost  for  power  for  each  plan  can  be 
computed  by  multiplying  1.21*/KWH  times  the  power  required  in  the 
aforementioned  table. 

‘Federal  Goals  refer  to  standards  established  by  O.C.E.  (Office  of  the 
Chief  of  Engineers). 
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ELECTRIC  POWER  REQUIREMENTS 


FIGURE  Dl 


2.  WASTEWATER  TREATMENT  CHEMICAL  REQUIREMENTS 

A  breakdown  of  the  daily  chemical  requirements  for  various 
treatment  processes  is  summarized  on  Table  D2.  Chemicals  needed  for 
both  the  biological  and  physical-chemical  treatment  systems  are  shown 
for  a  basic  system,  state  goals  (Level  1),  O.C.E.  goals  (Level  2),  and 
the  ultimate  reuse  applications.  Each  chemical  additive  is  broken  down 
into  a  requirement  in  pounds  per  day  as  taken  from  the  mass  balance 
diagrams  for  each  process.  The  more  stringent  goals  require  more  chemicals 
for  both  treatment  systems  while  the  physical -chemical  process  requires 
from  2  to  4  times  as  many  chemicals  as  the  biological  process. 

Table  D3  illustrates  chemical  requirements  necessary  for  each 
type  of  treatment  implemented  per  plan  for  wastewater  only.  Plans 
meeting  federal  goals  require  the  most  chemicals  except  where  physical- 
chemical  treatment  is  utilized  as  in  Plan  11.  Plan  12  requires  no  chemicals 
since  it  only  involves  the  pre-treatment  processes.  The  values  for 
Table  D3  were  obtained  by  multiplying  the  total  flow  in  each  plan  for  each 
distinct  process  by  the  total  requirements  needed  in  that  process  as 


shown  on  Table  D2. 


CHEMICAL  REQUIREMENTS 
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CHEMICAL  REQUIREMENTS  PER  PLAN 


3.  STORMWATER  TREATMENT  CHEMICAL  REQUIREMENTS 

The  chemicals  required  for  treatment  of  stormwater  runoff  and 
combined  sewer  overflows  are  illustrated  in  Table  DA.  State  goals 
(Level  1)  require  no  chemicals  for  both  types  of  flows  while  it  is 
necessary  to  use  872  #/ MG  and  2310  #/MG  of  chemicals  for  stormwater 
runoff  and  combined  sewer  overflows  respectively  for  O.C.E.  goals  (Level  2). 

Table  D5,  which  is  a  breakdown  of  chemical  requirements  per 
plan  for  stormwater  and  combined  sewer  overflow  treatment,  was  formulated 
by  multiplying  the  total  requirements  in  #/MG  in  Table  D4  for  the  various 
treatment  processes  by  the  flow  in  each  plan  for  each  distinct  process. 

Plan  11  requires  the  most  chemicals  because  of  the  physical-chemical 
treatment  involved  in  municipal  plant  treatment  while  Plans  1  and  2  require 
no  chemicals  since  all  treatment  meets  only  State  goals  without  any 
municipal  plants  handling  stormwater. 
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STORMWATER  5  COMBINED  SEWER  OVERFLOW  TREATMENT 


TREATMENT 

PROCESS 

POWDERED 
ACTIVATED 
CARBON (#/MG) 

ALUM(AL+3) 

(#/MG) 

POLYMER 

(#/MG) 

GRANULAR 

ACTIVATED 

CAR BON (# /MG) 

cl2 

(#/ MG) 

CA(OH)2 

(#/MG) 

TOTAL 

(»/MG) 

STORMWATER 

TREATMENT 

830 

8 

8 

26 

872 

(OCE  GOALS) 

COMBINEO 
OVERFLOW 
TREATMENT 
(OCE  GOALS) 

1000 

100 

4 

26 

430 

750 

2310 

STORMWATER 

TREATMENT 

0 

(STATE  GOALS) 

COMBINED 

OVERFLOW 

0 

TREATMENT 
(STATE  GOALS) 
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CHEMICAL  REQUIREMENTS  r#/DAY)  PER  PLAN  FOR 
STORMWATER  &  COMBINED  SEWER  OVERFLOW  TREATMENT 


PLAN 

LEVEL 

SEPARATE 

STORMWATER 

COMBINED 

OVERFLOW 

MUNICIPAL 

PLANT 

TOTAL 

1 

1 

0 

2 

1 

0 

3 

2 

6,170 

45,500 

187,000 

238,670 

4 

2 

26,200 
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20,800 

92,500 

S 

1 

24,560 

24,560 

6 

1 

8,980 

8,980 

, 
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2 

68,500 
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220,500 

1 

1) 

i  j 

i] 
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65,500 

80,000 

46,650 

192,150 

' 

9 

2 

8,150 

13,000 

126,190 

147,340 

10 

2 

6,170 

45,500 

187,000 

238,670 

| 

11 

2 

6,170 

45,500 

434,500 

486,170 

| 

12 
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51,500 

4,070 

55,570 
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PLANNING  INPUT 

During  the  course  of  this  study,  the  following  people,  firms,  and 
agencies  were  contacted  for  information  or  input. 

1.  Tri  County  Regional  Planning  Commission. 

2.  Geauga  County  Planning  Commission. 

3.  Department  of  Natural  Resources,  State  of  Ohio. 

4.  Mr.  George  Garrett,  Department  of  Health,  Division  of  Sanitary  Engineering, 
State  of  Ohio. 

5.  Three  Rivers  Watershed  District. 

6.  Geauga  County  Sanitary  Engineers. 

7.  Portage  County  Sanitary  Engineers. 

8.  Medina  County  Sanitary  Engineers. 

9.  County  Sanitary  Engineers,  Group  of  Northeast  Ohio. 

10.  Burgess  and  Niple,  Consulting  Engineers. 

11.  Willard  Schade  and  Associates,  Consulting  Engineers. 

12.  Alden  Stilson  and  Associates,  Consulting  Engineers. 

13.  Berlie  L.  Schmidt,  Ohio  Agricultural  Research  and  Development  Center. 

14.  James  M.  Beattie,  Ohio  Agricultural  Research  and  Development  Center. 

15.  Michael  Benza,  Jr.,  Consulting  Engineer. 

16.  Lewis  DeBevec,  City  of  Akron. 


APPENDIX  C:  DISCHARGE  REQUIRE.MENTS  TO  SURFACE  WATERS 


e  a 

O 


O  X 

S.  .3 

-  2  T>  | 

«  41  e  e  ■ 

v  >  «#  -h  ■ 


aQ: 


O  « 
T>  3 
O  <4 


01  « 
X 

fci  xl 


<J  o 

3  0  4* 

W  -o  J 

<u  o 

k.  X 


*j  00 


e  u 

O  3 
O 

*->  X 


k.  41 


m 

>  u  *o 


C  w  u  *M 


%  a 


mux 

v  5  1 

« 

*J  X 


V  X 
k*  • 

eo  e 


n»  *»  © 

3  I  £ 

TJ  Hi  41 

•*«  M  • 
O  U  tl 
U  V)  oe 


3t  4» 
00  k. 


rj  x 


ci 

2  : 


I  *~ 
£  3  i 

X  « 

aQs 


4)  *J 
n  nj 
3  J 


k»  X 

g  3 


X  k»  u 


<0  k» 
IS 

X  c 

U 

3  X 


:£  fc. 


«  »-  ' 
o 

u  I 
0)  *>  * 


:  a.  « 

.  x  • 

I  X  *-* 


U  «n 
w 

c  -o 

U  II  u 

U  X  -< 
o  e  3 


:  “  g 

•O  TJ 


U  •  <M 

W  l* 

3  X  X 


O  k.  > 

k  *  1M  U  -*►*«<( 

rjue  a  *«  o.  hm 
o  P  41  t> 

>,x  «  x  *m  E  to  o 

Ck*X*-*0-^«8Cy 
«3  •  •  41  •*<  £ 

8u  u  +  h  i-  >  a 

o  a  k*  *->  k* 
o^cx^smug 

U  U  N  U  >4 

C  *3  i/i  C  60  4*  O 

OU-44i*-«-<Ck<ki 


U  V  to  06  X  «c 

3  k*  k>  «  V 

"a  c  «a  x>  k*  u 

li  o  X  0  *j 

cX  y  O  ■)  C  •» 


s  5  a 


m  «*i 

o  o  o  o 

©  o  o 


O  r»  O 

<**  O  ©  c"i  O  O 

©  i/>  o  o  o 


o  ©  © 

O  O  IA 


Ifl 

tj 


4l 

in 


o 

bu, 


S 

k> 

1/3 


X 

« 

© 


6 

3 

■a 


c 

4* 


i  2 


oc!!  S  S  >, 

C  3  ^  B  0  i  34i 

4*  fl  O  O  Ck  C  -OUJ4 

n  u  -o  w  k-  a  o  «t*u 

kiaioxxok*  o  -4 

<Baouog.’*-«  x  £  x 


■S  8 

C/>  Is) 


■iMXiMriiMHMMaMiMl 


APPENDIX  C:  DISCHASCE  REQUIREMENTS  TO  SURFACE  WATERS  (CONT'U 
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INTRODUCTION 


The  Cleveland- Akron  area  was  chosen  by  the  Corps  of  Engineers  as 
one  of  the  five  pilot  areas  in  which  to  develop  a  wastewater  management 
program.  This  Survey  Scope  Study  is  a  continuation  of  the  preliminary 
work  performed  under  the  Feasibility  Study  in  1971. 

The  planning  efforts  of  this  program  have  been  divided  into  the 
following  areas:  plan  formulation,  domestic  wastewater  and  stormwater 
runoff,  industrial  wastewater,  land  treatment,  and  plan  evaluation. 

Havens  and  Emerson,  Ltd.  has  been  responsible  for  the  domestic  wastewater 
and  stormwater  runoff  portion. 

Phase  I  of  the  study  identified  the  wastewater  management  problem 
with  respect  to  domestic  wastewater  and  stormwater  runoff  as  it  exists 
today  and  as  it  is  anticipated  to  exist  in  the  future. 

Phase  II  of  the  study  identified  treatment  processes  and  effectiveness, 
design  criteria,  and  unit  costs  associated  with  municipal  wastewater 
treatment  facilities  and  stormwater  treatment  facilities.  Also  included 
were  cost  estimates  of  twelve  alternative  plans  for  wastewater  management 
of  the  study  area. 

Upon  completion  of  Phase  II,  three  of  the  alternative  plans  were 
chosen  by  the  Corps  of  Engineers  for  further  investigation.  This  Technical 
Appendix  covers  Phase  III  of  the  study,  which  will  develop  a  thorough  cost 
presentation  of  these  three  plans,  present  recommendations  for  early 
action  programs,  and  evaluate  related  environmental  effects. 
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A  -  METHODOLOGY 


WASTEWATER  MANAGEMENT  GOALS 

Level  1  represents  the  proposed  effluent  standards  of  the  State  of  Ohio. 
Level  2  represents  the  O.C.E.  Standards  for  wastewater  treatment  effluents. 

The  Phase  II  report  discusses  these  wastewater  management  goals  in  detail. 

The  twelve  alternative  plans  formulated  in  Phase  II  of  the  study  were 
designed  to  achieve  either  Level  1  or  Level  2  effluent  criteria.  In  other 
words,  not  all  plans  were  specifically  formulated  to  achieve  the  same 
effluent  criteria.  However,  in  the  wastewater  and  stormwater  treatment 
portion  of  the  Phase  II  study,  costs  for  Plans  1  through  8  were  computed 
based  on  achieving  both  Level  1  and  Level  2,  to  better  evaluate  the  merits 
of  each  plan. 

In  Phase  III,  the  achievement  of  the  wastewater  management  goals  are 
based  upon  guidance  provided  by  the  Corps  of  Engineers  (NCBED-PB  31  January 
1973)  to  comply  with  the  Corps  interpretations  of  the  Federal  Water  Pollu¬ 
tion  Control  Act  of  1972.  New  construction  or  expansion  will  be  phased 
according  to  the  following  schedule: 

Municipal  and  Industrial  Wastewater 

a.  Secondary  Treatment  by  1977 

b.  Level  1  by  1983 

c.  Level  2  by  198S 

Stormwater  and  Combined  Overflow  Runoff 

a.  Combined  Overflow  to  Level  1  by  1980 

b.  Separate  Stormwater  to  Level  1  by  1983 

c.  All  Runoff  Treatment  to  Level  2  by  1985 

Therefore,  the  three  alternative  plans  for  this  portion  of  the  study  will 
all  be  at  Level  2  by  1985,  for  all  wastewaters. 
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2. 


BASIS  OF  DESIGN 


2.1  MUNICIPAL  WASTEWATER.  Future  wastewater  flows  and  loads  to  munici¬ 
pal  plants  were  established  in  Phase  I,  Part  A,  of  the  Survey  Scopy  Study. 
This  was  accomplished  through  a  systematic  development  of  land  use  and 
population  projections  along  with  estimates  of  future  per  capita  waste- 
water  flows  and  loads. 

Also  defined  in  the  Phase  I,  Technical  Appendix,  were  characteristics 
of  the  existing  wastewater  treatment  plants,  including  type  of  treatment, 
treatment  efficiencies,  cost  of  treatment,  and  present  worth.  In  addition, 
the  1980  sewerage  districts  were  also  defined. 

The  above  data  coupled  with  the  industrial  flow  projections  from 
AWARE,  Inc.,  resulted  in  design  flows  by  decade  for  each  of  the  sewerage 
districts  in  the  study  area.  These  design  flows  were  used  in  this  portion 
of  the  study  to  time  phase  construction  of  each  plant  in  each  of  the  three 
selected  plans.  The  computer  printout  sheets  in  Section  C  present  the  pro¬ 
jected  domestic  and  industrial  flows  by  decade  for  each  of  the  municipal 
plants. 

2 . 2  STORMWATER .  Future  stormwater  flows  and  loads  were  established  in 
Phase  I,  Part  B,  of  the  Survey  Scope  Study.  This  was  done  for  each  of  the 
162  drainage  districts  which,  in  total,  encompass  the  entire  present  and 
future  urban  area.  For  each  of  these  districts,  drainage  criteria  and  run¬ 
off  factors  were  developed. 

After  careful  consideration  and  much  deliberation,  the  one  year  storm 
was  selected  as  the  design  storm  for  the  stormwater  treatment  facilities. 

This  selection  of  the  one  year  design  storm  and  the  associated  stormwater 
treatment  techniques  provide  partial  protection  to  the  receiving  waters 
from  runoffs  greater  than  the  one  year  storm  runoff.  See  the  Phase  II. 


Technical  Appendix.  A  generalized  unit  hydrograph  was  developed  and  applied 
to  predict  hydrographs  for  the  six-hour  duration,  one  year  storm  for  each 
of  the  drainage  districts.  Quality  characteristics  were  also  investigated 
and  established  for  combined  sewer  overflows  and  separate  system  stormwater. 

Using  the  above  data,  stormwater  flows  and  loads  were  calculated  by 
decade  up  to  2020.  As  discussed  in  the  Phase  II,  Technical  Appendix,  the 
stormwater  flows  from  presently  undeveloped  areas  were  adjusted  to  account 
for  the  use  of  the  Planned  Urban  Development  (P.U.D.)  concept.  The  computer 
printout  sheets  in  Section  C  present  the  one  year  storm  volume  and  annual 
volume  by  decade  for  each  of  the  storm  drainage  districts.  These  figures 
reflect  the  adjusted  flows  for  the  P.U.D.  concept,  if  applicable. 


3. 


DESIGN  CRITERIA 


3.1  MUNICIPAL  WASTEWATER.  Treatment  schemes  to  achieve  Level  1  and 
Level  2  effluent  criteria  have  been  established  for  advanced  biological 
plants  and  for  physical  chemical  plants.  The  Phase  II,  Technical  Appendix, 
Part  A,  contains  detailed  mass  balances  of  these  treatment  schemes  in 
addition  to  related  unit  costs  of  these  facilities. 

The  alternative  plans  under  investigation  are  a  combination  of  various 
treatment  schemes.  When  water-based  treatment  is  designated  for  a  particular 
sewerage  district,  the  schemes  previously  described  are  used  to  attain  the 
designated  effluent  criteria.  When  land-based  treatment  is  designated, 
secondary  treatment  is  provided  prior  to  land  application. 

In  addition  to  defining  the  various  treatment  schemes  and  related  costs, 
the  Phase  II,  Technical  Appendix,  also  establishes  design  criteria  for  other 
elements  of  the  treatment  system,  including  pump  stations,  gravity  sewers, 
force  mains,  and  outfall  sewers. 

The  design  criteria  for  the  wastewater  treatment  plants  was  established 
in  the  Phase  II  portion  of  the  study. 

3 . 2  STORMWATER .  Treatment  schemes  to  achieve  Level  1  and  Level  2 
effluent  criteria  have  been  established  for  combined  sewer  overflows  and 
separate  system  stormwater.  Variations  of  these  treatment  schemes  are 
dependent  upon  the  type  of  stormwater  (combined  overflow  versus  separate 
system),  the  type  of  storage  (concrete  versus  earth),  drainage  district 
location  (separate  facilities  versus  treatment  at  municipal  plants),  and 
the  level  of  treatment  required  (Level  1  versus  Level  2). 

The  Phase  II,  Technical  Appendix,  Part  B,  contains  detailed  mass 
balances  of  the  treatment  schemes,  in  addition  to  related  unit  costs  of 
these  facilities.  Also  contained  in  that  report  is  a  complete  description 
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of  the  variations  previously  mentioned  and  their  relative  economic  effect 
on  the  alternative  plans. 

The  design  criteria  for  the  stormwater  treatment  facilities  was 
established  in  the  Phase  II  portion  of  the  study. 


4.  COST  ESTIMATING  TECHNIQUE 


4.1  ECONOMIC  COMPARISON.  In  Phase  III,  the  principal  concern  is  to 
make  an  equitable  economic  comparison  of  alternative  plans  selected  for 
facility  program  phasing.  The  *hree  items  of  principal  concern  in  making 
the  economic  comparisons  are: 

1.  The  plans  are  composed  of  structures  and  facilities  which  have 
different  useful  lives  varying  from  twenty  to  sixty  years,  so 

that  the  residual  value  at  some  comparison  date  must  be  considered. 

2.  High  capital  expenditures  occur  at  various  decades  up  to  2020 
with  several  occurring  in  the  period  of  1990-2020.  This  must 
be  considered  to  make  the  plans  with  a  high  early  capital  cost 
comparable  to  plans  where  facilities  can  be  expanded  by  decades 
with  lower  early  capital  cost  requirements. 

3.  The  plans  have  different  operation  and  maintenance  cost  rela¬ 
tionships  through  the  period. 

With  due  consideration  to  these  concerns,  the  following  procedure 
was  developed  after  considerable  study  by  the  consultants  and  the  evalu¬ 
ation  team,  for  preparing  the  economic  comparison: 

1.  All  costs  should  be  developed  to  2020  using  projections  pre¬ 
viously  made.  This  provides  for  full  implementation  of  each 
of  the  plans  and  also  provides  due  benefits  to  those  plans 
with  low  0  5  M  costs  in  the  later  decades. 

2.  Capital  costs  should  be  adjusted  to  a  present  worth  in  1972. 

This  provides  a  common  base  for  comparison,  with  allowance 
for  the  cost  of  implementation  in  future  decades.  Credit  for 
the  present  worth  of  structures  remaining  after  2020  is  given. 


3.  0  5  M  costs  should  be  computed  up  to  the  year  2020  and  adjusted 
to  a  present  worth.  This  can  be  done -by  computing  the  average 
total  0  5  M  costs  for  successive  5  to  10  year  periods. 

4.  The  cost  comparison  of  alternative  plans  should  be  made  upon 
the  sum  of  the  present  worth  of  the  capital  and  0  §  M  costs 
so  computed. 

Tables  A1  and  A2  illustrate  the  procedure  for  economic  comparison  for 
expansion  of  the  Cleveland  Southerly  Sewage  Treatment  Plant. 

Table  A1  indicates  the  net  capital  cost  for  the  Southerly  plant  up 
to  the  year  2020.  The  capital  expenditure  for  plant  and  sludge  facility 
expansion  and  for  sewer  construction  are  based  on  1972  dollars.  The  present 
worths  of  these  future  structures  were  then  computed  and  tabulated.  In 
Row  1  of  Table  Al,  it  is  shown  that  in  the  year  2000  the  existing  96  mgd 
plant  will  have  to  be  replaced.  This  replacement  cost,  based  on  1972 
dollars,  is  $40,000,000.  The  present  worth  of  $40,000,000  in  1972  is 
$6,016,000  using  a  present  worth  factor  of  0.1504  f7%  interest  rate  over 
a  28-year  period  2000-1972).  In  2020  this  portion  of  the  plant  based  on 
a  straight  line  depreciation  (35  year  useful  life)  is  worth  $17,100,000. 
These  residual  values  in  2020  are  discounted  to  1972  and  shown  as  a  credit 
towards  the  plan.  Rows  2  through  11  are  further  expansions  and  modifica¬ 
tions.  Row  12  is  the  total  of  all  present  worths. 

Table  A2  shows  the  0  §  M  Cost  for  the  Southerly  Plant  up  to  the  year 
2020.  The  0  5  M  costs  for  various  years  up  to  2020  were  calculated  includ¬ 
ing  costs  for  plant  and  sludge  facilities  and  sewers,  based  on  1972  dollars. 
An  average  period  cost  was  developed  between  these  years  and  adjusted  to 
the  total  required  at  the  beginning  of  the  period.  This  total  was  then 
adjusted  to  a  1972  present  worth.  For  the  period  between  1975  and  1980, 


the  average  annual  0  5  M  cost  was  $9,869,000  per  year.  The  total  required 
at  the  beginning  of  the  period  was  $40,463,000.  This  adjusted  to  a  present 
worth  yielded  $33,026,000.  The  present  worth  factor  of  0.8162  was  based 
on  a  7%  interest  rate  over  a  3  year  period  (1975-1972).  This  same  pro¬ 
cedure  was  used  to  discount  the  remaining  period  0  §  M  costs  to  a  present 
worth. 

The  Net  Capital  Cost  from  Table  A1  and  the  Net  0  §  M  Cost  from  Table 
A2  are  added  to  become  the  total  dollars  required  in  1972  to  construct  and 
operate  the  facilities  of  the  plant  until  2020.  ($163,780,000  +  184,716,000 

$348,496,000).  The  summation  of  all  of  the  plant  or  facility  present  worths 
then  becomes  the  total  1972  dollars  required  to  formulate  and  implement 
the  plant  and  becomes  the  number  for  economic  comparison  of  alternative 
plans. 

4.2  ANNUAL  COSTS.  Annual  costs  have  been  computed  to  provide  actual 
dollar  expenditures  by  time  period.  This  provides  additional  data  to  use 
in  plan  evaluation,  but  was  not  used  for  economic  comparison  of  plans. 

Table  A3  presents  the  annual  costs  for  expansion  of  the  Southerly 
Sewage  Treatment  Plant  as  previously  described  in  the  Economic  Comparison 
section.  The  itemized  capital  costs  were  calculated  using  a  capital 
recovery  factor  based  on  an  interest  rate  of  7%  over  the  life  of  the 
structure. 

It  should  be  noted  that  annual  costs  do  not  reflect  present  outstand¬ 
ing  bonded  indebtedness. 
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Total  Net  Present  Worth  *  $163,780 


TABLE  Al 
CAPITAL  COSTS 


1972  1975  1980  1985  1990  2000  2010  2020 


Total  Present  North  of  0  &  M  Cost*  $184,716 


B  -  PUN  SELECTION 


Twelve  alternative  plans  were  designed,  cost  estimated,  and  evaluated 
in  Phase  II  portion  of  the  Survey  Scope  Study.  Part  C  of  our  Phase  II, 
Technical  Appendix,  presents  the  cost  estimates  of  these  plans  relative 
to  municipal  wastewater  treatment  plants  and  stormwater  plants. 

In  this  report  (Phase  III),  three  of  the  twelve  alternative  plans  have 
been  investigated  in  more  detail.  The  plans  selected  were  Plans  1,  7,  and 
8.  The  Corps  of  Engineers  made  the  final  selections  and  prepared  guidance 
for  this  phase  which  was  presented  to  the  Contractors.  (Refer  to  NCBED-PB 
19  December,  1972).  Modifications  of  these  original  plans  have  been 
made  to  optimize  these  plans;  therefore,  the  designation  of  those  plans 
have  been  changed  to  Plan  A,  Plan  B,  and  Plan  C,  respectively.  Tables  Bl, 
B2  and  B3  provide  a  generalized  description  by  major  areas  for  Plans  A, 

B,  and  C. 

A  combination  scheme  of  stormwater  treatment  has  been  investigated 
to  take  full  economic  advantage  of  adjacent  land  treatment  sites  and  avail¬ 
able  capacities  in  municipal  plants.  Sludge  handling  techniques  have  also 
been  modified  to  take  full  advantage  of  strip  mine  application  in  Harrison 
County. 

A  complete  itemized  cost  estimate  by  time  period  has  been  made  of  the 
final  three  plans  and  is  presented  in  Part  C  of  this  report. 

Certain  terminology  has  been  adopted  for  convenience  of  this  report. 
Advanced  biological  treatment  refers  to  biological  secondary  treatment 
followed  by  various  advanced  treatment  techniques  involving  physical, 
chemical  and  biological  processes.  Physical-chemical  treatment  refers  to 
a  process  sequence  in  which  the  overall  process  is  by  these  methods  and 
biological  processes  are  of  minor  importance. 

Bl 


C 


Land  treatment  refers  to  the  use  of  effluent  from  a  secondary  level 
treatment  process,  ultimately  aerated  lagoons  in  most  cases,  for  irrigation 
either  by  spray  irrigation  or  overland  flow  techniques.  The  Phase  II 
Technical  Appendix  describes  these  processes  in  more  detail. 


1. 


PLAN  A 


Plan  A  is  similar  to  Old  Plan  1  and  is  basically  a  modification  of 
present  planning  by  the  water  planning  agencies  throughout  the  watershed 
to  higher  effluent  levels.  With  Plan  A,  all  plants  are  either  advanced 
biological  or  physical-chemical  with  effluent  discharged  to  the  receiving 
water.  Digested  sludge  is  ultimately  applied  to  strip  mines  or  to  agri¬ 
cultural  lands  within  the  basin.  Table  B1  shows  the  ultimate  disposition 
of  the  generalized  areas. 

In  the  upper  Rocky  River  basin,  a  single  plant  is  proposed  at  Liver¬ 
pool  which  will  phase  out  Medina  and  the  Medina  County  plant  serving 
Brunswick.  This  will  eliminate  all  effluent  discharges  upstream  of  this 
plant.  The  new  plant  will  be  an  advanced  biological  plant,  and  it  will 
also  treat  some  stormwater.  Digested  sludge  from  this  plant  will  be 
applied  to  local  agricultural  lands. 

The  Lakewood  plant  will  be  the  only  other  plant  in  the  basin  after 
the  Southwest  Interceptor  phases  out  the  North  Olmsted  plant  and  the 
smaller  plants  serving  the  communities  on  the  East  Branch  of  the  Rocky 
River  such  as  Berea,  Strongsville,  North  Royalton  and  Hinkley.  The 
Southwest  Interceptor  is  scheduled  for  construction  in  the  early  1980's 
with  the  North  Olmsted  connection  taking  place  in  the  early  1990's. 

Design  of  this  interceptor  is  underway  and  allowances  for  the  wastewater 
flows  are  being  made  in  the  Southerly  Plant  design. 

Regionalization  is  limited  in  the  upper  Chagrin  River.  The  plants 
will  be  located  at  Chagrin  Falls,  McFarland  Creek,  Aurora  Central,  Fowlers 
Mill,  Newbury  Township,  Fairmount  Road,  and  in  the  East  Branch  of  the 
Chagrin.  Digested  sludge  from  these  plants  is  applied  to  agricultural 
lands.  In  the  lower  Chagrin  basin,  the  Willoughby-Eastlake  plant  becomes 
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a  regional  facility  with  its  digested  sludge  being  pumped  through  a  pipe¬ 
line  to  the  strip  mined  areas  for  land  reclamation. 

The  upper  Cuyahoga  basin  will  have  eight  small  plants  with  sludge 
being  applied  to  the  agricultural  lands.  The  eight  plants  are  Burton, 
Middlefield,  Auburn,  Troy,  East  Claridon,  Butternut  Creek,  Mantua  and 
Randolph.  The  wastewater  from  the  area  west  and  south  of  Chardon  is 
pumped  to  the  Chardon  plant  and  is  discharged  into  the  Grand  River.  Cost 
given  are  for  pumping. 

Kent  is  scheduled  to  be  served  by  a  new  physical-chemical  plant  with 
incineration.  Ravenna  is  an  advanced  biological  plant  with  digested 
sludge  going  to  the  strip  mine  areas. 

The  three  largest  plants,  Akron,  Southerly,  and  Easterly  are  all 
advanced  biological  plants  with  digested  sludge  being  pumped  to  the 
strip  mine  areas  after  1990.  These  plants  also  treat  some  combined 
sewer  overflow.  The  proposed  Cuyahoga  Valley  Interceptor  will  deliver 
wastewater  from  the  Central  Cuyahoga  basin  to  the  Southerly  Plant. 

This  interceptor  is  scheduled  for  construction  in  the  1980-1990  period 
with  the  Tinkers  Creek  branch  scheduled  in  the  early  1990' s. 

The  Westerly  and  Rocky  River  plants  are  both  physical-chemical  and 
are  now  under  design  and  construction  respectively.  Both  plants  will 
continue  to  serve  the  area  currently  served.  Westerly  plant  sludge  is 
incinerated  and  Rocky  River  sludge  is  taken  to  agricultural  land. 

The  Euclid  plant  will  be  an  advanced  biological  plant  serving  the  area 
it  now  serves.  Sludge  will  be  pumped  to  the  strip  mine  areas. 
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2. 


PLAN  B 


Plan  B  is  a  modification  of  Plan  A  whereas  a  number  of  areas  served 
by  advanced  biological  plants  under  Plan  A  would  remain  as  secondary 
plants  with  the  effluent  given  land  treatment  as  the  advanced  treatment 
process.  All  land  treatment  takes  place  within  the  Three  Rivers  Water¬ 
shed  basins  except  for  the  sludge  which  is  taken  to  the  strip  mine  area. 
Table  B2  shows  the  ultimate  plan  for  the  generalized  areas.  In  the 
upper  Rocky  River  basin,  for  example,  the  single  plant  concept  used  for 
Plan  A  is  replaced  by  six  smaller  secondary  plants  with  effluent  applied 
to  the  agricultural  land  within  the  basin.  There  is  no  change  in  the 
lower  Rocky  River  basin  over  Plan  A. 

In  the  upper  Chagrin  River  all  of  the  advanced  biological  plants 
are  replaced  by  secondary  plants  with  effluent  being  applied  to  lands 
within  the  basin.  Runoff  from  several  stormwater  districts  is  applied 
to  the  land.  In  the  lower  Chagrin  River,  the  plan  remains  basically 
the  same  as  in  Plan  A  except  for  some  stormwater  districts. 

In  the  Kent-Ravenna  area,  the  only  change  is  at  the  Ravenna  Plant 
where  the  plant  remains  a  secondary  facility  with  land  treatment  within 
the  basin  rather  than  becoming  an  advanced  biological  plant. 

Akron,  Southerly,  Westerly,  Easterly,  Rocky  River  and  Euclid  remain 
the  same  as  in  Plan  A. 
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3. 


PLAN  C 


Plan  C  contains  the  roost  land  treatment.  A  large  tunnel  conveys 
raw  wastewater  to  the  western  lands  where  it  receives  secondary  treatment 
in  aerated  lagoons  and  is  applied  to  the  land.  Table  B3  describes  the 
ultimate  plan  for  the  generalized  areas.  Within  the  basin  most  of  second¬ 
ary  plants  are  replaced  by  aerated  lagoons.  Akron  remains  as  the  only 
advanced  biological  plant  and  the  only  plant  discharging  to  the  Lake  or 
receiving  streams  within  the  study  area. 

The  tunnel  is  scheduled  for  construction  in  the  1980-1990  decade. 

The  initial  section  within  the  basin  would  be  constructed  first  and 
would  act  as  a  storage  and  conveyance  facility  for  the  combined  sewer 
area.  The  section  from  the  basin  to  the  western  lands  would  be  available 
by  1985  and  after  that  time  all  of  the  plants  would  be  phased  out  rather 
than  expanded  to  advanced  treatment  plants.  The  sludge  that  was  generated 
at  these  plants  would  then  be  removed  at  the  western  lands  aerated 
lagoon  and  applied  to  the  land  in  that  area.  No  sludge  is  taken  to  the 
strip  mine  area. 

The  upper  Rocky,  upper  Chagrin  and  upper  Cuyahoga  are  similar  under 
Plans  B  and  C.  In  the  Kent-Ravenna  area,  both  plants  would  be  aerated 
lagoons  with  land  treatment. 
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C  -  COST  OF  SELECTED  PLANS 


A  detailed  description  of  the  three  selected  plans  is  presented  in 
the  Plan  Formulators  Phase  report.  Cost  of  these  plans  have  been  estimated 
using  the  economic  technique  as  described  in  Section  A-4  of  this  report. 

Due  to  the  complexity  of  the  costing  technique  and  the  quantity  of 
data  to  be  generated,  a  computer  program  was  used  for  the  computation 
and  presentation  of  data.  The  cost  presentation  format  is  similar  to 
that  described  in  Section  A-4  of  this  report  which  includes  all  component 
costs  for  capital  expenditures  and  operation  and .maintenance.  In  addi¬ 
tion,  all  pertinent  information,  including  population  projections,  indus¬ 
trial  and  domestic  flows,  one  year  storm  runoff  and  annual  runoff,  is 
shown. 

It  should  be  emphasized  that  the  costs  presented  in  the  following 
sections  are  not  the  total  plan  costs  in  that  they  only  represent  the  cost 
estimation  of  the  three  plans  as  related  to  the  Havens  and  Emerson,  Ltd. 
portion  of  the  study.  All  costs  associated  with  land  treatment  and  the 
total  plan  cost  summary  are  presented  in  the  Land  Contractor's  Phase  III 
report.  Unit  costs  and  composite  costs  for  the  various  types  of  treat¬ 
ment  used  in  the  three  plans  are  discussed  in  detail  in  the  Phase  II 
report . 

All  plans  include  costs  for  interim  plants.  Interim  plants  include 
those  facilities  which  are  phased  out  during  the  study  period  in  favor  of 
another  regional  plant.  In  particular,  the  interim  plants  include  all 
those  affected  by  the  construction  of  the  future  Southwest  Interceptor 
and  the  Cuyahoga  Valley  Interceptor. 

Land  cost  were  computed  for  those  plants  where  the  operating  agency 
did  not  own  sufficient  land  for  future  expansions. 

Cl 


i. 


cost'  OF  MUNICIPAL  PLANTS 


1. 1  PLAN  A.  Plan  A  is  basically  a  modification  of  present  planning 
to  higher  effluent  levels.  All  municipal  plants  are  developed  as  either 
advanced  biological  plants  or  physical-chemical  plants.  Table  Cl  sum¬ 
marizes  the  total  present  worth  for  the  municipal  plants.  Table  C2 
summarizes  the  total  annual  costs  for  the  municipal  plants.  These  costs 
were  taken  from  the  computer  sheets  which  are  displayed  in  Appendix  A 

of  this  Technical  Appendix. 

1 . 2  PLAN  B .  Plan  B  is  a  combination  of  land-based  and  water-based 
treatment.  Basically,  only  the  smaller  municipal  plants  in  the  upper 
basin  regions  were  taken  to  land- treatment .  At  these  plants  secondary 
treatment  is  provided  prior  to  the  land  application.  Table  C3  summarizes 
the  total  present  worth  for  the  municipal  plants.  Table  C4  summarizes 
the  total  annual  costs  for  the  municipal  plants.  These  costs  were 
taken  from  the  computer  sheets  which  are  displayed  in  Appendix  B  of 

this  Technical  Appendix. 

1.3  PIAN  C.  Plan  C  ultimately  provides  for  land-based  treatment  for 
all  municipalities  with  the  exception  of  Akron.  The  land-based  treatment 
includes  in-basin  application  for  the  upper  basin  municipalities  and 
out-of-basin  application  for  the  shoreline,  and  lower  basin  municipal¬ 
ities.  The  out-of-basin  application  is  via  a  tunnel  to  Western  Ohio. 

Table  C5  summarizes  the  total  present  worth  for  the  municipal  plants. 

Table  C6  summarizes  the  total  annual  costs  for  the  municipal  plants. 

These  costs  were  taken  from  the  computer  sheets  for  each  plant  which  are 
displayed  in  Appendix  C  of  this  Technical  Appendix. 
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TABLE  Cl 

PLAN  A  -  MUNICIPAL 
TOTAL  PRESENT  WORTH 
($1,000) 


TABLE  C3 

PLAN  B  -  MUNICIPAL 
TOTAL  PRESENT  WORTH 
($1,000) 
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2. 


STORMWATER  PLANTS 


2. 1  PLAN  A.  In  Plan  A,  stormwater  is  treated  in  individual  stormwater 
plants  and  at  the  municipal  plants.  There  is  no  land  treatment  of  storm¬ 
water  in  Plan  A.  The  treatment  arrangement  was  optimized  to  take  full 
economic  advantage  of  available  capacity  in  the  municipal  plants  as  well 

as  regionalization  of  individual  stormwater  plants,  where  applicable.  Table 
C7  summarizes  the  total  present  worth  for  the  stormwater  plants.  Table 
C8  summarizes  the  total  annual  costs  for  the  stormwater  plants.  These 
costs  were  taken  from  the  computer  sheets  for  each  drainage  district, 
which  are  displayed  in  Appendix  A  of  this  Technical  Appendix. 

2.2  PLAN  B.  In  Plan  B,  stormwater  is  treated  in  individual  stormwater 
plants,  at  the  municipal  plants,  and  at  in-basin  land  treatment  sites.  The 
major  difference  between  the  treatment  arrangement  of  Plan  A  and  Plan  B 

is  the  addition  of  land  treatment  of  stormwater  in  the  upper  basin  areas. 

The  stormwater  districts  were  developed  on  the  basis  of  their  proximity 
to  land  treatment  areas.  Table  C9  summarizes  the  total  present  worth  for 
the  stormwater  plants.  Table  CIO  summarizes  the  total  annual  costs  for 
the  stormwater  plants.  These  costs  were  taken  from  the  computer  sheets 
for  each  drainage  district  which  are  displayed  in  Appendix  B  of  this 
Technical  Appendix. 

2.3  PLAN  C.  Plan  C  ultimately  provides  for  land-based  treatment  for 
most  of  the  stormwater  districts  in  the  study  area.  Stormwater  is  treated 
at  some  individual  stormwater  plants  and  at  municipal  plants,  however, 
where  land  application  was  not  feasible.  As  in  Plan  B,  in-basin  land 
treatment  of  stormwater  was  provided  in  the  upper  basin  areas.  Out-of-basin 
land  treatment  of  stormwater  was  provided  for  the  Lake  Erie  and  lower  basin 
drainage  districts.  These  were  discharged  to  the  tunnel  for  treatment  in 
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Western  Ohio.  Table  Cll  summarizes  the  total  present  worth  for  the  storm¬ 
water  plants.  Table  012  summarizes  the  total  annual  costs  for  the  storm¬ 
water  plants.  These  costs  were  taken  from  the  computer  sheets  for  each 
drainage  district  which  are  displayed  in  Appendix  C  of  this  Technical 
Appendix. 
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TABLE  C7 
PLAfi  A 

TOTAL  PRESENT  WORTH 
STORMWATER  TREATMENT 
($1000) 


Capital 

05M 

Land 

Total 

Chagrin 

19,141 

8,174 

947 

28,260 

Rocky 

55,905 

14,265 

533 

70,712 

Lake  Erie 

246,834 

43,956 

356 

291,510 

Cuyahoga 

364,434 

68,705 

5,540 

438,124 

TOTAL 

686,314 

135,100 

7,376 

828,606 

TABLE  C8 
PLAN  A 

TOTAL  ANNUAL  COST 
STORMWATER  TREATMENT 

($ioo'o/yearT 


1975 

1980 

1985 

1990 

2000 

2010 

2020 

Chagrin 

0 

754 

1,439 

4,360 

7,660 

7,973 

8,283 

Rocky 

65 

4,410 

6,0S4 

11,668 

13,956 

14,374 

14,734 

Lake  Erie 

11,822 

25,957 

29,848 

35,955 

36,232 

36,467 

36,611 

Cuyahoga 

15,356 

29,155 

45,034 

57,187 

64,587 

65,833 

66,492 

TOTAL 

27,243 

60,276 

82,375 

109,170 

122,435 

124,647 

126,120 

TABLE  C9 


PLAN  B 

TOTAL  PRESENT  WORTH 

STORMWATER  TREATMENT 

($1000) 

Capital 

O&M 

Land 

Total 

Chagrin 

14,524 

6,234 

947 

21,720 

Rocky 

47,477 

12,773 

548 

60,812 

Lake 

Erie 

246,834 

43,956 

356 

291,510 

Cuyahoga 

336,031 

64,414 

5,645 

405,^58 

TOTAL 

644 , 866 

127,377 

7,496 

779,800 

TABLE  CIO 

PLAN  B 

TOTAL  ANNUAL  COST 

STORMWATER  TREATMENT 

($1000/YEAR) 

1975 

1980 

1985  1990 

2000 

2010  2020 

Chagrin 

0 

720 

1,381  3,567 

5,105 

5,270  5,438 

Rocky 

68 

4,259 

5,300  9,804 

11,185 

11,439  11,623 

Lake  Erie 

11,822 

25,957 

29,848  35,955 

36,232 

36,467  36,611 

Cuyahoga 

15,356 

27,985 

41,780  51,737 

57,054 

58,144  58,631 

TOTAL 

27,246 

58,921 

78,309  101,063 

109,576 

111,320  112,303 
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TABLE  Cll 
PLAN  C 

TOTAL  PRESENT  WORTH 
STORMWATER  TREATMENT 
($1000) 


Capital 

08M 

Land 

Total 

Chagrin 

14,118 

3,956 

947 

19,032 

Rocky 

34,385 

9,767 

548 

44,715 

Lake  Erie 

96,692 

25,581 

356 

122,635 

Cuyahoga 

256,442 

49,815 

5,705 

311,991 

TOTAL 

401,637 

89,119 

7,556 

498,373 

TABLE  012 
PLAN  C 

TOTAL  ANNUAL  COST 
STORMWATER  TREATMENT 

(~$iooo/yearT 


1975 

1980 

1985 

1990 

2000 

2010 

2020 

Chagrin 

0 

679 

1,191 

3,214 

4,497 

4,574 

4,661 

Rocky 

64 

2,412 

3,361 

7,740 

8,980 

9,205 

9,389 

Lake  Erie 

6,416 

13,740 

13,625 

12,849 

11,898 

11,944 

11,980 

Cuyahoga 

11,732 

24,102 

30,886 

38,793 

43,837 

43,707 

44,168 

TOTAL 

18,212 

40,933 

49,063 

62,596 

69,212 

69,430 

70,198 
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3.  COST  SUMMARY  -  MUNICIPAL  ANU  STORMWATER 

Table  C13  displays  the  total  present  worth  for  Plans  A,  B,  and  C  for 
both  municipal  and  stormwater  facilities.  As  mentioned  previously,  these 
are  not  the  total  plan  costs  which  is  the  reason  for  the  apparent  low 
cost  of  Plan  C.  The  Plan  C  cost  presented  do  not  include  costs  associated 
with  land  treatment  and  the  cost  of  the  tunnel  to  Western  Ohio.  Total 
cost  summaries  can  be  found  in  the  Plan  Formulation  report. 

Table  C14  displays  the  total  annual  costs  for  Plans  A,  B,  and  C  that 
are  associated  with  the  cost  in  Table  C13. 
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TABLE  C13 
SUMMARY 

TOTAL  PRESENT  WORTH 


Capital 

($1000) 

05M 

Land 

Total 

Plan  A 

Municipal 

450,893 

628,540 

4,149 

1,083,602 

Stormwater 

686,314 

135,100 

7,376 

828,606 

Total 

1,137,207 

763,640 

11,525 

1,912,208 

Plan  B 

Municipal 

397,891 

585,050 

3,970 

986,919 

Stormwater 

644,866 

127,377 

7,496 

779,800 

Total 

1,042,757 

712,427 

11,466 

1,766,719 

Plan  C 

Municipal 

262,764 

397,331 

2,190 

661,290 

Stormwater 

401,637 

89,119 

7,556 

498,373 

Total 

664,401 

436,450 

9,746 

1,159,66? 

TABLE  C14 
SUMMARY  ' 

TOTAL  ANNUAL  COST 
($1000/YEART 


1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

Plan  A 

Municipal 

30,245 

55,952 

62,964 

91,229 

113,946 

137,887 

143,849 

150,620 

Stormwater 

0 

27,243 

60,276 

82,375 

109,170 

122,435 

124,647 

126,120 

Total 

30,245 

83,195 

123,240 

173,604 

223,116 

260,322 

268,496 

276,740 

Plan  B 

Municipal 

30,897 

52,168 

58,642 

84,127 

101,301 

123,852 

128,346 

133,456 

Stormwater 

0 

27,246 

58,921 

78,309 

101,063 

109,576 

111,320 

112,303 

Total 

30,897 

79,414 

117,563 

162,436 

202,364 

233,428 

239,666 

245,759 

Plan  C 

Municipal 

30,743 

50,813 

57,926 

60,891 

57,776 

55,331 

37,770 

31,985 

Stormwater 

0 

18,212 

40,933 

49,063 

62,596 

69,212 

69,430 

70,198 

Total 

30,743 

69,025 

98,859 

109,954 

120,372 

124,543 

107,200 

102,183 
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D  -  EARLY  ACTION  PROGRAMS 


Early  action  demonstration  and  monitoring  programs  are  recommended  to 
provide  guidance  for  future  decisions  and  reliable  criteria  for  design. 

The  demonstration  projects  would  be  constructed  and  placed  in  operation 
as  soon  as  possible  to  provide  data  on  cost  and  effectiveness.  These 
projects  should  be  arranged  to  produce  information  by  the  beginning  of 
the  first  phase  of  construction.  The  monitoring  program  is  recommended 
to  provide  baseline  conditions  and  to  record  changes  as  additional  treat¬ 
ment  is  provided. 


1)1 


1. 


DEMONSTRATION  PROJECTS 


Several  programs  and  demonstration  projects  which  appear  to  be  desire- 
able  have  resulted  from  this  study.  Many  of  unit  processes  required  to 
meet  the  stringent  effluent  criteria  herein  are  untried  on  a  scale  of 
this  magnitude,  and  may  have  residual  effects  that  are  unknown.  It  is 
important  to  make  clear  that  it  is  the  intent  of  this  jjlan  to  demonstrate 
the  effectiveness  and  monitor  the  environmental  change  both  beneficial 
and  detrimental  of  these  processes. 

Because  of  the  uncertainties  of  the  location  and  scope  of  work, 
costs  have  not  been  assigned  to  the  demonstration  projects. 

(1)  Treatment  of  Urban  Stormwater  Runoff  from  a  Separate  Sewered  Densely 
Populated  Area  of  Mixed  Residential,  Industrial  and  Commercial  Develop¬ 
ments. 

This  demonstration  project  wouid  be  a  stormwater  treatment  plant 
in  a  densely  populated  area.  Storage  would  be  provided  in  concrete 
basins  and  would  be  optimized  with  the  treatment  plant  capacity  to 
result  in  the  lowest  total  annual  cost.  Monitoring  would  be  done  on 
both  the  influent  and  effluent.  Rainfall  and  subsequent  runoff  would 
be  also  measured.  The  treatment  scheme  would  be  planned  to  treat  to 
both  Level  1  and  Level  2. 

(2)  Treatment  of  Urban  Stormwater  Runoff  from  a  Separate  Sewered  Moder¬ 
ately  Populated  Area  not  in  a  Metropolitan  Urban  Environment. 

This  demonstration  project  would  be  a  stormwater  treatment  plant 
in  a  suburban  residential  area  such  as  a  smaller  outlying  city  in 
rural  surroundings.  Storage  would  be  provided  in  earth  basins.  Treat¬ 
ment  capacity  would  be  provided  to  empty  the  basin  in  about  30  days. 

The  monitoring  of  both  quality  and  quantity  would  be  similar  to  the 
demonstration  project  in  densely  populated  areas.  The  treatment  would 
be  arranged  such  that  the  effluent  quality  would  meet  Level  1  or  Level 
2  quality  depending  upon  the  process  selected  for  demonstration. 
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(3)  Physical -Chemical  Treatment  for  Municipal  Wastewater. 


This  demonstration  project  would  be  conducted  at  a  5-10  mgd  plant. 
The  unit  processes  would  be  capable  of  treating  to  a  Level  2  effluent 
quality.  Cost  of  operation  will  be  monitored  closely  with  efficiency 
to  determine  the  relationships.  Also,  side  stream  studies  could  be 
made  to  determine  response  to  highly  varying  flow  rates. 

The  proposed  Westerly  plant  unit  processes  may  be  used  for 
investigating  the  ability  of  these  processes  to  treat  a  mixed  domestic- 
industrial  waste.  Some  side  stream  modifications  would  be  required  to 
meet  the  level  criteria. 

(4)  Advanced  Biological  Plant. 

A  plant  should  be  constructed  using  the  advanced  biological  scheme 
unit  processes  for  Levels  1  and  2  treatment.  The  plant  influent  and 
effluent  will  be  monitored  as  will  the  river  above  and  below  the  plant 
effluent.  The  river  should  be  monitored  both  for  chemical  and' biologi¬ 
cal  quality  to  assess  the  benefits  of  higher  degrees  of  treatment. 

The  results  of  this  demonstration  should  clearly  exhibit  the  cost  and 
benefit  of  higher  degrees  of  treatment. 

(5)  Field  Demonstration  of  Runoff  Reduction  by  Urban  Drainage  Manage¬ 
ment. 

Under  this  demonstration  project,  a  representative  development 
project  would  be  modified  to  provide  storm  drains,  on-site  storage, 
parking  lot  storage,  roof-top  storage,  and  site  work,  all  designed 
for  maximum  infiltration.  The  purpose  is  to  demonstrate  the  techniques 
that  can  be  used  to  reduce  runoff.  Sedimentation  control  practices 
could  also  be  demonstrated. 


D3 


(6)  Sludge  Handling. 


Several  demonstration  projects  should  be  undertaken  concerning 
various  ways  sludge  can  be  handled.  A  project  demonstrating  the  appli¬ 
cation  of  sludge  to  the  land  should  be  carried  out  on  agricultural 
land,  strip  mined  areas  and  in  a  sanitary  landfill.  Leacheate  and 
surface  runoff  should  both  be  monitored  for  metals,  salts,  nutrients, 
and  viruses.  Growth  characteristics  of  crops  on  the  conditioned  land 
should  be  compared  to  typical  local  soils  that  have  not  been  conditioned. 
Techniques  of  applying  the  sludge  should  also  be  investigated  and  cost 
computed,  including  problems  posed  by  wintertime  conditions. 

(7)  Land  Treatment. 

Several  demonstration  projects  are  desirable  on  land  treatment. 

These  are:  a  land  treatment  demonstration  in  the  upper  Cuyahoga  basin 
for  a  small  city;  a  larger  project  using  the  Mahoning-Ellsworth  soils; 
and  a  project  in  the  Western  area  site.  Both  municipal  and  domestic 
wastewater  should  be  used.  Details  of  these  projects  are  presented  in 
the  land  treatment  report. 


2. 


MONITORING  PROGRAM 


A  program  is  recommended  for  monitoring  the  quality  and  quantity  of 
the  waters  of  the  Three  Rivers  area.  The  purpose  of  the  monitoring  pro¬ 
gram  is  to  record  the  change  in  quality  and  quantity  of  the  river  as 
additional  treatment  is  provided.  These  data  can  be  used  to  assess  the 
benefit  and  compare  it  to  the  cost  for  future  decision  making. 

In  order  to  determine  water  quality  conditions  for  concurrence  or 
non- concurrence  with  standards,  measurements  of  the  critical  parameters 
must  be  made.  For  the  existing  standards,  these  critical  parameters 
are  dissolved  oxygen,  temperature,  pH  and  dissolved  solids.  Continuous 
recording  analyzers  are  available  for  D.O.,  temperatures,  specific  con¬ 
ductivity,  and  pH.  Dissolved  solids  can  be  estimated  by  specific  con¬ 
ductance  measurements.  Flow  is  an  additional  measurement  which  is  neces¬ 
sary  for  computing  flowing  loads  and  determining  the  occasions  of  critical 
low  flow.  Table  D1  and  D2  list  the  continuous  and  periodic  observation 
sites  which  would  be  required  for  adequate  coverage  of  the  entire  study 
area.  The  column  marked  adequate  control  refers  to  stream  channel 
stability  for  flow  gaging.  Of  course,  the  more  stable  the  cross  section, 
the  less  the  rating  curve  would  change,  meaning  less  frequent  discharge 
measurements  required  and  a  lower  operational  and  maintenance  cost  for 
the  gaging  station. 

Table  D2  lists  those  analyses  which  should  be  taken  intermittently, 
since,  because  of  present  technology,  they  cannot  be  done  continuously. 
Generally,  these  parameters  would  not  have  to  be  measured  on  a  year-round 
basis,  and  some  of  the  determinations  might  be  done  by  a  local  wastewater 
treatment  plant. 

Table  D3  gives  an  estimate  of  cost  for  this  program  as  outlined 
in  Tables  D1  and  D2. 
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Table  D4  lists  the  minimum  measurements  suggested  for  adequate 
knowledge  of  the  character  of  different  wastewaters  inputs.  Table  D5 
lists  additional  analysis  that  would  be  helpful  in  a  further  definition 
of  the  pollutant  load. 

A  central  agency  should  be  responsible  for  collecting  and  evaluating 
this  data.  Periodic  summaries  on  the  water  quality  should  be  distributed 
to  those  people  responsible  for  the  operation  of  the  plants  and  to  those 
agencies  responsible  for  the  enforcement  of  the  water  quality  or  effluent 
standards. 
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TABLE  D1  (CONT'D.) 

WATER  QUALITY  MONITORING  PROGRAM 
CONTINUOUS  OBSERVATION  SITES 


TABLE  D2 

WATER  QUALITY  MONITORING  PROGRAM 
PERIODIC  OBSERVATION  SITES 
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TABLE  02  (CONT'D.) 

WATER  QUALITY  MONITORING  PROGRAM 
PERIODIC  OBSERVATION  SITES 


TABLE  D4 

SUGGESTED  MINIMUM  MEASUREMENT  OF  WASTEWATER  INPUTS* 


Combined  Sewer  Overflow 
Discharge 


E  -  RELATED  ENVIRONMENTAL  EFFECTS 


The  various  methods  of  wastewater  treatment  and  solids  disposal  involve 
different  effects  on  the  environment,  and  different  environmental  trade-offs. 
It  is  the  task  of  the  Evaluation  Consultant  to  evaluate  the  environmental 
impacts  of  each  plan,  but  in  this  section,  some  of  the  basic  information 
necessary  for  this  assessment  is  presented. 
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1.  CHEMICAL  REQUIREMENTS 

The  approximate  chemical  requirements  for  the  municipal  portion  of 
Plans  A,  B  and  C  are  shown  in  Table  El  and  E2  followed  by  a  brief  des¬ 
cription  of  each  chemical. 


TABLE  El 

CHEMICAL  REQUIREMENTS  -  MUNICIPAL  FLOWS 
(TONS/DAY) 


Chlorine 

Cl  2. 

Alum 

Polymer 

Methanol 

Lime 

Plan  A 

1980 

35.7 

23. 1 

1.0 

- 

133.0 

1990 

38.6 

31.5 

1.2 

108.4 

175.6 

2000 

43.1 

35.2 

1.4 

121.0 

196.0 

2010 

48.0 

39.0 

1.5 

134.4 

217.8 

2020 

52.6 

42.5 

1.7 

146.4 

238.0 

Plan  B 

1980 

36.5 

22.0 

1.0 

- 

125.6 

1990 

40.2 

28.5 

1.2 

101.0 

163.5 

2000 

46.0 

32.0 

1.4 

112.1 

183.5 

2010 

51.6 

35.8 

1.5 

123.0 

203.0 

2020 

57.0 

38.6 

1.6 

132.4 

220.5 

Plan  C 

1980 

31.5 

25.2 

1.0 

- 

81.0 

1990 

18.0 

5.5 

.5 

- 

40.0 

2000 

8.5 

6.2 

.5 

- 

38.1 

2010 

3.2 

7.2 

.2 

- 

27.1 

2020 

3.8 

8.4 

.2 

- 

31.5 
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TABLE  E2 

CHEMICAL  REQUIREMENTS  - STORMWATER  FLOWS 
(TONS/DAY) 


Granular  Powered 
Activated  Activated 


Chlorine 

Alum 

Polymer 

Methanol 

Lime 

Carbon 

Carbon 

Plan  A 

1980 

2.6 

2.7 

.1 

- 

12.7 

- 

- 

1990 

8.9 

5.2 

.4 

12.6 

27.7 

1.0 

32.7 

2000 

9.6 

5.9 

.5 

14.4 

31.1 

1.2 

41.9 

2010 

10.1 

6.5 

.5 

16.0 

33.5 

1.3 

45.0 

2020 

10.2 

6.7 

.6 

17.0 

34.6 

1.5 

49.9 

Plan  B 

1980 

2.5 

2.8 

.1 

- 

12.8 

- 

- 

1990 

9.0 

5.1 

.3 

12.5 

28.0 

.8 

27.4 

2000 

9.  S 

5.6 

.4 

13.8 

30.3 

.9 

32.1 

2010 

9.6 

5.8 

.4 

15.2 

32.7 

1.0 

34.8 

2020 

10.3 

6.3 

.4 

15.9 

33.5 

1.1 

36.6 

Plan  C 

1980 

5.6 

3.5 

.2 

<  .0 

21.4 

- 

- 

1990 

6.6 

1.2 

.2 

.8 

12.0 

.5 

1.9 

2000 

7.4 

1.4 

.2 

1.0 

13.0 

.7 

22.8 

2010 

6.3 

1.6 

.2 

1.3 

12.3 

.7 

24.9 

2020 

6.6 

1.6 

.2 

1.4 

12.9 

.8 

26.4 

Chlorine 


Chlorine  gas  is  5th  in  the  list  of  the  top  50  chemicals  produced 
in  the  United  States.  National  capacity  at  present  is  28,960 
tons  per  day.  Annual  increases  in  production  have  averaged  8% 
per  year.  The  largest  user  of  chlorine  is  the  plastic  industry 
in  making  vinyl  chloride,  with  other  large  users  being  the  pulp 
and  paper  industry  and  the  dry  cleaning  and  metal  cleaning  busi¬ 
nesses.  The  Plan  A  2020  demand  for  chlorine  is  63  tons  per  day. 

Alum 


Alum  is  produced  from  bauxite,  clay  and  sulfuric  acid  and  is  32nd 
on  the  list  of  the  top  50  chemicals  produced.  Annual  production 
has  been  increasing  about  3%  per  year  and  now  is  about  1.2  million 
tons  per  year. 

Under  Plan  A,  50  tons  per  day  would  be  required  or  18,250  tons  per 
year  in  2020. 

Methanol 


Methanol  is  produced  using  natural  gas  (methane)  and  carbon  dioxide 
Its  usage  has  increased  10%  per  year  over  the  past  several  years 
making  it  19th  in  the  top  50  chemicals  produced  in  1971.  Total 
capacity  for  production  in  the  United  States  is  1.2  billion  gallons 
per  year.  Currently,  the  largest  use  of  methane  is  producing  for¬ 
maldehyde  for  the  plastic  industry. 

Plan  A  has  the  highest  requirement  for  methanol  -  164  tons/day 
(2020)  or  about  20  million  gallons  annually  which  is  1.6%  of  cur¬ 
rent  production.  With  the  current  problems  with  natural  gas,  and 
the  possible  nationwide  demand  for  higher  degree  of  wastewater 
treatment,  methanol  could  be  a  potential  limiting  resource. 

Lime 


Lime  and  limestone  are  among  the  most  abundant  materials  on  earth. 
According  to  the  National  Lime  Association,  only  air,  water,  sand 
and  gravel  exceed  it  in  volume.  The  lime  commonly  used  in  treat¬ 
ment  processes  is  Quicklime  (Ca  0).  Quicklime  is  formed  by  heat¬ 
ing  the  limestone  to  the  dissociation  temperature  for  a  sufficient 
duration  to  remove  the  carbon  dioxide. 


No  attempt  has  been  made  to  project  industrial  needs  of  these  chemi 
cals  to  the  year  2020  and  combine  with  the  demands  nationally  by  waste- 
water  treatment.  However,  this  should  be  done  to  compare  to  national 
and  world  resources  as  well  as  possible  production.  This  type  of  impact 
should  be  addressed  by  the  project  evaluators. 
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2.  POWER  REQUIREMENTS 

Power  requirements  for  the  portion  of  each  plan  have  been  computed 
and  are  shown  in  Table  E3.  For  this  report  the  requirements  are  based 
on  general  data  developed  for  typical  plants.  A  discussion  for  power 
requirements  for  the  municipal  wastewater  treatment  facilities  can  be 
found  in  the  Technical  Appendix,  Phase  II,  Part  D. 

For  the  stormwater  treatment  facilities,  the  unit  process  power 
requirements  were  added  on  a  per  million  gallon  treated  base  with  an 
allowance  for  pumping  computed  on  fifty  feet  of  total  dynamic  head 

TABLE  E3 

POWER  REQUIREMENTS,  MEGA  WATT  HOURS  PER  DAY 


1980 

1990 

2000 

2010 

2020 

Plan  A 

1362 

1788 

2028 

2229 

2414 

Plan  B 

1280 

1684 

1862 

2019 

2153 

Plan  C 

1335 

1321 

1301 

871 

951 

Comparing  these  requirements  to  existing  need  of  1000  megawatt  hours 
per  day,  it  can  be  seen  that  the  additional  environmental  impact  of  genera¬ 
ting  this  extra  power  must  also  be  considered  by  the  project  evaluators. 

Table  E4  shows  both  the  total  power  generating  capacity  of  the  station 


as  well  as  that  which  is  normally  available  within  the  area  of  Northeast 
Ohio.  Table  E4  shows  the  present  generating  capabilities. 


TABLE  E4 

POWER  GENERATING  STATION  CAPACITIES  IN  1972 


CEI  -  Eastlake 
CEI  -  Avon  Lake 
CEI  -  Lakeshore 
Cleveland  Municipal 
Ohio  Edison  -  Gorge  Plant 
Ashtabula 
Seneca  Power  Plant 
Davis  Beese  (Scheduled  for  com¬ 
pletion  in  1975) 

Perry  (Planning  Stage) 
(Scheduled  for  completion  in 
early  1980’s) 

Ohio  Edison  Total  Capacity 


1301  megawatts  (447 
1287  megawatts 
533  megawatts 
110  megawatts 
96  megawatts 
459  megawatts 
381  megawatts  (305 

906  megawatts  (431 


mw  available  for  CEI) 

mw  available  for  CEI) 
mw  available  for  CEI) 


2410  megawatts  (no  percent  of  ownership 
established) 

3844  megawatts 


Ohio  Edison  serves  8973  square  miles  in  39  northern  and  central  Ohio 
counties.  Ohio  Edison  and  CEI  are  part  of  a  five  company  interconnected 
group  -  CAPCO  (Central  Area  Power  Coordination).  Power  can  be  brought  into 
Northeast  Ohio  from  plants  located  in  several  states  under  emergency 
conditions. 
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3.  AIR  POLLUTION 


In  the  plans,  several  treatment  facilities  were  equipped  initially 
with  incinerators  for  sludge  volume  reductions.  The  ash  from  these 
facilities  is  to  be  handled  in  a  landfill. 

The  question  arising  from  the  use  of  incinerators  is  the  potential 
for  transfer  of  the  pollution  from  the  water  or  land  to  the  air.  In  the 
preliminary  design  considerations  and  costing,  allowances  have  been  made 
for  adequate  air  pollution  control  devices  to  meet  existing  standards. 

A  summary  by  decade  of  incinerator  emissions  is  presented  in  Table 
E5  for  each  of  the  three  plans.  In  addition  to  the  stack  flow  rate  and 
particulate  emissions,  the  approximate  concentrations  of  various  consti¬ 
tuents  of  the  stack  flow  are  given  below: 


S02 

6.2  ppm 

N0X 

74.7  ppm 

HC1 

4.5  ppm 

co2 

5.8% 

The  figures  presented  above  and  in  Table  E5  are  merely  intended  to 
be  generalizations  and  should  not  be  taken  for  specific  data,  since 
emissions  depended  largely  on  the  emission  control  device,  magnitude  of 
excess  air,  ambient  air  quality,  moisture  content,  auxiliary  fuel  used, 
type  of  sludge,  degree  of  industrial  contribution,  and  relative  mixture 
of  primary  and  secondary  sludges.  These  data  were  averages  from  unpub¬ 
lished  data  of  three  multiple  hearth  incinerators  equipped  with  scrubbers. 
The  tests  were  run  by  the  EPA  using  EPA  Method  5.  The  pounds  of  emission 
decrease  as  more  incinerators  are  phased  out  and  sludge  is  applied  to 
agricultural  or  strip-mined  land. 
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4. 


LAND 


The  land  requirements  in  this  section  address  only  those  required  for 
the  water-based  portions  of  the  three  plans.  Allowances  have  been  made 
for  a  500  foot  buffer  strip  around  each  major  municipal  wastewater  treat¬ 
ment  plant.  Buffer  zones  are  not  planned  for  stormwater  treatment  facili¬ 
ties  as  it  is  expected  they  will  be  placed  in  green  areas  within  the  PUD 
zoned  areas.  In  areas  that  are  currently  developed,  the  land  cost  is 
so  high  that  it  would  be  too  expensive  to  purchase  more  than  absolutely 
necessary.  The  stormwater  treatment  facilities  in  general  are  used 
intermittently  and  would  not  have  the  odor  or  visual  problems  of  a  waste- 
water  treatment  plant. 

Area  for  aerated  lagoons  is  not  included  in  this  table;  however, 
it  will  be  included  in  the  plan  formulators  report. 


TABLE  E6 

ACRES  REQUIRED  FOR  WATER  BASED  TREATMENT  PLANTS 


PLAN 

WASTEWATER 

STORMWATER 

TOTAL 

A 

729.5 

1740.6 

2470.1 

B 

728.0 

2133.6 

2899.9 

C 

517.0 

2445.1 

3000.4 

E9 


5. 


MANPOWER 


One  of  the  major  problems  facing  the  wastewater  treatment  industry 
today  is  adequately  trained  manpower.  The  treatment  processes  required 
to  meet  the  Level  2  effluent  standards  are  complex  in  both  the  physical 
and  theoretical  sense.  The  level  of  training  and  education  of  the  staff 
necessary  to  operate  one  of  these  plants  must  be  increased  which  must  be 
reflected  in  salary  cost.  As  automation  increases,  the  level  of  train¬ 
ing  for  the  maintenance  staff  will  have  to  increase. 

Manpower  requirements  shown  in  following  table  were  projected  assum¬ 
ing  a  high  degree  of  automation.  Manpower  requirements  are  governed  more 
by  the  type  of  unit  process  than  by  plant  sizes.  The  numbers  given 
reflect  only  plant  operation,  and  do  not  include  pumping  station  and 
sewer  maintenance  which  usually  is  a  function  of  local  authority  rather 
than  the  regional  authority. 

Manpower  for  the  aerated  lagoons  is  not  included,  but  it  will  be 
included  in  the  plan  formulation  report. 
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TABLE  E7 

MANPOWER  REQUIREMENTS  FOR  STORMWATER  §  WASTEWATER  PLANTS  IN  2020 

MUNICIPAL  PLANTS 


Engineer 

Chemists 

Supervisors 

Operators 

Others 

Total 

Plan  A 

40 

20 

70 

210 

670 

1010 

Plan  B 

34 

17 

60 

180 

575 

870 

Plan  C 

16 

8 

28 

83 

266 

400 

STORMWATER  PLAOTS 


Engineer 

Chemists 

Supervisors 

Operators 

Others 

Total 

Plan  A 

15 

30 

55 

200 

1200 

1500 

Plan  B 

8 

16 

28 

101 

606 

758 

Plan  C 

4 

8 

15 

56 

339 

422 

Ell 


APPENDIX  A 


This  appendix  includes  all  computer  printout  sheets  for  the  municipal 
plants  and  stormwater  districts  of  Plan  A. 


MASTCGATER  TREATMENT  PLANT  CJRPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUOt 

PLAN  A  .  LIVERPOOL 


IV?  2 

19/5 

19  BO 

1985 

1990 

2000 

2010 

2020 

population 

20888 

36315 

67783 

56963 

66163 

83212 

100983 

120308 

FLOW  I  MOD) 

QOHtSTIC 

INDUSTRIAL 

2.30 

O.Tb 

6.01 

0.87 

5.73 

0.96 

7.00 

1.06 

8.27 

1.13 

10.82 

1.42 

16.16 

U  71 

18.08 
2.  01 

TOTAL 

3.08 

6.88 

6.69 

8.06 

9.60 

12.26 

15.85 

20.09 

sludge  itpoi 

GENERATED 

OISCHARGEO 

3.26 

2.09 

-  5.18 

3*11 

7.09 

6.56 

8.53 

5.66 

10.72 

6.86 

13.95 

8.93 

18.07 
11.  56 

22.  VO 

14.66 

TREATMENT  plant  type 

2  ADVANCED 

biological 

PLANT 

SLUDGE  HANDLING  TYPE  s  AGRICULTURAL  APPLICATION 


PRESENT 

WORTH  197* 

table 

1975 

I  s  PRESENT  WORTH  - 

1980  1985 

CAPITAL  COSTS  -  ItlOOO) 

1990  .2000  2010 

2020 

RESIOUAL 

NEW  PLANT 

6069 

6800 

6800 

6855 

EXPANSION 

2826 

9550 

1336 

EXPAND  TO  LEVEL  2 

1768 

3600 

3600 

2160 

SLUDGE  FACILITIES 

1160 

1300 

1300 

928 

SL UOGE  FACILITIES 

756 

2550 

356 

SEWERS 

9796 

12000 

1200 

SEWERS 

1590 

3836 

1150 

RESIOUAL 

665 

TOTAL 

il««T 

NET  CAPITAL  23497 


TABLE  II  «  PRESENT  NORTH  -  0.*H.  COSTS 


1VT2 

1875 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT  ItlOOO/YRl 

269 

427 

586 

763 

960 

1250 

1619 

2053 

SLUDGE  (81000/YRI 

28 

45 

62 

68 

78 

101 

131 

167 

SEWERS  1  81 000/YR1 

0 

59 

59 

79 

79 

79 

79 

79 

TOTAL  ItlOOO/YRl 

298 

533 

70S 

911 

ilia 

1631 

1(30 

2299 

PRESENT  VALUt  AT  BEGIN' 

MING  OF  PERIOD  CtlOOOl 

1091 

2545 

3319 

4159 

8955 

11658 

14505 

0 

PRESENT  WORTH  IS1000! 

1091 

2077 

1932 

1725 

2668 

1723 

1108 

0 

MET  0.*N.  *  12307. 

table 

111  s  TOTAL 

PRESENT  WORTH 

CAPITAL  ItlOOO) 

23497 

O.+N.  ItlOOO) 

12306 

LAND  ItlOOO) 

0 

TOTAL  <810001 

35606 

table 

IV  X  ANNUAL 

COSTS 

ttlOOO/YM 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

524 

524 

526 

526 

326 

526 

526 

EXPANSION 

737 

737 

737 

737 

EXPAND  TO  LEVEL  2 

308 

308 

308 

306 

308 

sludge  facilities 

100 

100 

100 

100 

100 

100 

100 

SLUDGE  FACILITIES 

196 

196 

196 

196 

SEWERS 

868 

868 

868 

868 

668 

668 

868 

SEWERS 

277 

277 

2TT 

277 

277 

TOTAL  D.**. 

298 

533 

Toe 

911 

1118 

1631 

1830 

2299 

TOTAL  A  WIDAL 

298 

202S 

2200 

29BB 

*)2* 

AAAI 

A8AD 

5iP» 

NOTE  1  I  ANNUAL  COSTS  03  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  t  <  AN  INTEREST  RATE  OF  T  PEACE4T  PAS  USEO  FOR  ALL  CALCULATIONS 


WASTtWATEK  TREATMENT  PLANT 
PLAN  A  ,  SOUTHERLY 


CORPS  or  CNR INCERS  -  SUPVLY  SCOPE  STUDY 


POPULATION 

PLOW  (MGD) 

DOMESTIC 

INDUSTRIAL 


SLUDGE  (TPD) 

GENERATED 

DISCHARGED 


1972 

1)75 

1930 

1335 

1990 

2000 

2010 

2020 

552262 

637763 

723226 

832622 

1061620 

HC1810 

1232326 

1261916 

88.62 

100.15 

111.6'J 

136.36 

158.03 

180.67 

198.76 

206.75 

13.03 

15.29 

17.55 

21.02 

26.69 

25.68 

26.65 

27.65 

155.J8  1?2.52  206 . 15  225.21  2 31*  .20 


165.23 

105.75 


203.07 

133.17 


235.01 

150.R1 


TREATMENT  PLANT  TYPE  :  ADVANCED  BIOLOGICAL  PLANT 
SLUDGE  HANDLING  TYPE  ;  STRIP  MINE  APPLICATION 


PRESENT 

WORTH 


EXISTING  PLANT  16563 
EXPAND  TO  LEVEL  1  69092 
EXPAND  TO  LEVEL  2  36511 
SLUDGE  FACILITIES  16231 
SLUDGE  FACILITIES  5620 
SEWERS  16132 
SEWERS  13953 
SEWERS  5056 


RESIDUAL 
NET  CAPITAL 


NET  O.+M.  = 


TABLE  1  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1000) 


1930  1935  1990  2000 


2000 

2010 

2020 

residual 

110130 

55000 

67265 

39269 

0 

16000 

11623  ■ 

TABLE  II  I  PRESENT  WORTH  -  O.tFT.  COSTS 


CAPITAL  ($1000)  152777 
O.+M.  ($1000)  171011 
LAND  ($1000)  2780 


265) 

1976 

6796 

6336 

TOTAL  116205 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

maoo/YR) 

(J1000/YR) 

(S1000/YR) 

6121 

1173 

0 

6952 

1339 

93 

7783 

1500 

218 

11521 

1055 

218 

15938 

379 

306 

18053 

6  28 
306 

19728 

668 

306 

20515 

687 

306 

(S1000/YR) 

7301 

8391 

9502 

12795 

~ 16672 

18791 

20501 

21307 

AT  BEGIN- 

>  (Jiooo) 

20591 

36683 

65711 

60611 

126561 

137986 

166320 

0 

($1000) 

20591 

59960 

26606 

25066 

36839 

20753 

11217 

0 

171011 

7ABLE 

III  :  TOTAL 

PRESENT 

WORTH 

TOTAL  ($1000)  326568 

TADLE  IV  :  ANNUAL  COSTS  (S1000/YR) 


1972 

1975 

1930 

1935 

1090 

2000 

2010 

2020 

\L  CAPITAL 

EXISTING  PLANT 

8502 

8502 

8502 

EXPAND  TO  LEVEL  1 

6265 

6265 

6260 

6265 

6265 

6265 

6265 

EXPAND  TO  LEVEL  2 

6793 

6793 

6793 

6793 

6793 

sludge  facilities 

1235 

1235 

12  35 

1235 

1235 

1235 

1235 

SLUDGE  FACILITIES 

)  666 

1666 

1666 

1666 

SEWERS 

1630 

16)0 

1670 

1630 

16  30 

16  30 

1630 

SEWERS 

1738 

1735 

1735 

1735 

1735 

1735 

SEWERS 

12)7 

1237 

12.37 

1237 

.  O.+M, 

7301 

33)1 

950  2 

12795 

16672 

18791 

20501 

21307 

.  ANNUAL 

7301 

'  15393 

18150 

28237 

"3I5T7 

"T5639 

'  87158 

57955 

NOTE  1  :  ANNUAL  COSTS  DO  HOT  INCLUDE  PKF.SFNT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATE  0T  7  PERCENT  WAG  USED  FOR  All  CALCULATIONS 


*ASTE*ATER  TREATMENT  PUANT 


COKPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


WAS  (£*.4  TER  TREATNLNT  PLANT  CORPS  UP  ENGINEERS  -  SURVEY  SLOPE  STUpT 

PLAN  A  .  LAKEWOOD 


1972 

MS 

1980 

1945 

1990 

2000 

2010 

2020 

POPULATION 

80632 

B62  LA 

914&0 

9db62 

105566 

116260 

12SOB2 

124TB4 

FLOW  (MGO) 

DOMESTIC 

INDUSTRIAL 

16.  *2 

0*  19 

1T.H 

0.20 

17.80 

0.20 

18.29 

0.20 

18.79 

0.21 

18.78 

0.22 

19. TT 
0.Z3 

20.T6 

0.24 

TOTAL 

17.11 

IT.  *6 

18.00 

~ia7io 

19.00 

19.00 

20.00 

21.00 

SLUOGE  I TPOI 

GENERATEO 

DISCHARGED 

18.14 

11.41 

18.61 

11.91 

19.08 

12.21 

19.61 

12.55 

21.66 

13.86 

21.66 

13.86 

22.80 

16.59 

23.94 

15.32 

TREATMENT  PLANT  TYPE 

t  ADVANCED 

BIOLOGICAL 

PLANT 

SLUOGE  HANDLING  TYPE  5  AGRICULTURAL  APPLICATION 


TABLE  I  *  PRESENT  WURTH  -  CAPITAL  COSTS  -  (*10001 

PRESENT 


WORTH 

1972 

1975 

1980 

2985 

1990 

2000 

2010 

2020 

RES10U ' 

EXISTING  PLANT 

1398 

9300 

3989 

EXPANSION 

3*68 

6200 

6200 

2998 

EXPAND  TO  LEVEL  1 

1933 

2900 

2000 

399 

EXPANO  TO  LEVEL  2 

2702 

5500 

5500 

3300 

StODGE  FACILITIES 

2186 

2650 

2450 

1249 

SLUDGE  FACILITIES 

813 

2750 

384 

RESIDUAL 

697 

TOTAL 

12822 

NET  CAPITAL  1228$ 

TABLE  11  3  PRESENT  WORTH  -  0.*M.  COSTS 


1922 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  _( 31000/TRI 

-1249 

1281 

1314  - 

1803-  .  .  1907. 

,  _  L.90T  _ 

-  -  2007  . 

2107 

SLUOGE  131 000/  VR 1 

139 

142 

148 

100 

55 

55 

58 

61 

SEWERS  131000/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  (A10DQ/VAI 

1388 

1424 

1460 

1703 

1962 

1982 

2085 

~  2169 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OF  PER  100  (310001 

3690 

S913 

6486 

7515 

13782 

14145 

14871 

0 

PRESENT  WORTH  (310001 

3690 

4626 

3775 

3118 

4076 

2127 

1136 

0 

NET  0.*H.  «  22250.2 

TABLE 

Ill  »  TOTAL 

PRESENT  WORTH 

CAPITAL  IS10001 

12285 

0.*N.  1*1000) 

22150 

LAND  181000) 

0 

TOTAL  (31000 1 

35036 

TABLE 

tv  S  ANNUAL 

costs 

1 81000/VR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

717 

717 

717 

EXPANSION 

124 

324 

324 

324 

324 

324 

324 

EXPANO  TO  LEVCL  1 

»71 

in 

171 

m 

171 

171 

171 

EXPANO  TO  LEVEL  2 

421 

471 

4T1 

471 

471 

SLUOGE  FACILITIES 

189 

189 

189 

189 

189 

189 

189 

SLUOGE  FACILITIES 

212 

212 

212 

212 

total  q.*n. 

1388 

1424 

1460 

1203 

1962 

1982 

2085 

2169 

TOTAL  ANNUAL 

7388 

1109 

2144 

28*S 

3320 

4046 

4149 

42S  3 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INI  ERE  ST  RATE  UP  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


WASTE WATER  TREATMENT  PLANT 
PLAN  A  .  AURCRA  CENTRAL 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

POPULATION 

1990 

2963 

3136 

4842 

6549 

11600 

14020 

FLOW  1 NGD) 

DOMES! 1C 

0.2  2 

0.30 

0.38 

0.60 

0.  82 

-  1*51 

1.96 

industrial 

0.00 

0.11 

0.22 

0.36 

0.50 

0.22 

0.39 

TOTAL 

0*22 

0.41 

0.60 

0.  96 

1.32 

1.73 

2*31 

SLUDGE  (TPOI 

GENERATED 

0.23 

0.43 

0.64 

1.02 

1.50 

1.97 

2.6  3 

DISCHARGED 

0.15 

0.28 

0.41 

0.65 

0.96 

1.26 

1*69 

TREATMENT  PLANT 

TYPE 

:  ADVANCEO 

BIOLOGICAL 

PLANT 

SLUDGE  HANOLING 

TYPE 

:  AGRICULTURAL  APPLICATION 

TABLE 

i 

s  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 $10001 

PRESENT 

WORTH 

1972 

1975 

I960 

1909 

1990 

2000 

2010 

NEW  PLANT 

1903 

1550 

1550 

EXPANSION 

724 

2450 

EXPAND  TO  LEVEL  2 

442 

900 

900 

SLUDGE  FACILITIES 

267 

300 

300 

SLUDGE  FACILITIES 

162 

550 

SEWERS 

556 

960 

SEWERS 

319 

1080 

RES  I DUAL 

112 

NET  CAPITAL 

1746 

TABLE 

ii 

I  PRESENT  WORTH 

-  0. PH.  COSTS 

• 

1972 

1979 

1980 

1989 

1990 

2000 

2010 

PLANT  IL1000/VRI 

30 

56 

82 

140 

204 

268 

390 

SLUDGE  IA1000/YRI 

2 

3 

5 

7 

8 

10 

14 

SEWERS  I SIOOO/YRI 

0 

0 

4 

4 

10 

10 

10 

TOTAL  181000/VR) 

32 

59 

92 

192 

223 

289 

382 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOO  I *1000 I 


PRESENT  MIRTH  I $10001 
NET  0.»N.  -  2109.17 


TABLE  III  <  TOTAL  PRESENT  WORTH 


CAPITAL 

1*1000) 

3746 

0  .♦H. 

i 81000) 

2109 

LAND 

1*10001 

30 

TOTAL 

1*1000) 

5885 

ANNUAL  CAPITAL 


TABLE  IV  s  ANNUAL  COSTS  IS1000/YRI 
1979  1900  1909  1990 


NEW  PLANT 

119 

119 

119 

119 

EXPANSION 

189 

EXPAND  TO  LEVEL  2 

77 

77 

SLUDGE  FACILITIES  . 

23 

23 

23 

23 

SLUDGE  FACILITIES 

42 

SEWERS 

09 

69 

69 

SEWERS 

78 

TOTAL  0.6N* 

32 

59 

92 

152 

223 

TOTAL  ANNUAL 

32 

201 

MS 

447 

820 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 

cmps 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  ,  MCFARLAND  CREEK 

19T2 

ion 

19SC 

1965 

1990 

2000 

2010 

2020 

POPULATION 

1635 

3431 

522  7 

10216 

15206 

20426 

25120 

28630 

FLOW  (MGOI 

DOMESTIC 

INDUSTRIAL 

0.18 

0.00 

0.40 

0*»0 

0.63 

0.00 

1.26 

0.00 

1.90 

0.00 

2.66 

0.00 

3.52 

0.00 

6.29 

0.00 

TOTAL 

oTTS 

0.60 

0.63 

1.26 

1.90 

2.  66 

3.52 

4.29 

SLUDGE  ITPDI 

GENERATED 

DISCHARGED 

0.19 

0.12 

0.63 

0.27 

0.67 

0.43 

1.34 

0.66 

2.  17 
1.39 

3.03 

1.94 

4.01 

2.57 

4.69 

3.13 

TREATMENT  PLANT  TYPE  <  ADVANCED  BIOLOGICAL  PLANT 
SLUDGE  HANDLING  TYPE  *  AGRICULTURAL  APPLICATION 


TABLE 

1  :  PRESENT  WORTH  - 

CAPITAL 

COSTS  -  I AIOOOI 

PRESENT 

WORTH 

1972 

1975 

I960  1985 

1990 

2000  2010 

2020 

RE  SI DUAL 

HEW  PLANT 

1785 

2600 

2000 

1427 

EXPANSION 

958 

3240 

493 

EXPAND  TO  LEVEL  2 

589 

1200 

1200 

720 

SLUDGE  FACILITIES 

348 

390 

390 

m 

SLUDGE  FACILITIES 

189 

640 

69 

SEWERS 

3264 

4000 

■400 

RESIDUAL 

130 

TOTAL 

3349 

NET  CAPITAL  TOOA 

TABLE  II  «  PRESENT  NORTH  -  O.FM.  COSTS 


1.72 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

ttlOOO/YRI 

22 

50 

78 

168 

270 

3TB 

501 

610 

SLUOGE 

C  >1 OOO/YRI 

I 

3 

4 

8 

10 

16 

19 

23 

SEWERS 

C  81000/ VRI 

0 

19 

19 

19 

19 

19 

19 

19 

TOTAL 

1 31 000/ YR) 

23 

73 

103 

196 

300 

413 

540 

653 

PRESENT  VALUE 

AT  BEGIN-* 

N1NG  OF  PERIOD 

181 0001 

127 

361 

614 

1019 

2506 

3347 

4193 

0 

PRESENT  WORTH 

1810001 

127 

295 

357 

423 

741 

503 

320 

0 

NET.  Q.+M*_  _ 

_ 2768.48 

— 

— 

— 

- - 

— 

— 

— 

— 

TABLE 

Ill  t  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001  TOOA 
O..N.  ItiOOOl  276* 
LAND  (ilOOOl  0 


TOTAL  (AIOOOI  9773 


TABLE  IV  J  ANNUAL  COSTS  U1000/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

154 

154 

154 

154 

156 

154 

156 

EXPANSION 

250 

250 

250 

250 

EXPAND  TO  LEVEL  2 

102 

102 

102 

102 

102 

SLUOGE  FACILITIES 

30 

30 

30 

30 

30 

30 

30 

SLUOGE  FACILITIES 

49 

49 

49 

49 

SEWERS 

289 

2*9 

289 

269 

289 

289 

289 

TOTAL  O.+N. 

23 

73 

103 

196 

300 

611 

540 

653 

TOTAL  ANNUAL 

23 

546 

S76 

771 

1174 

1287 

1414 

1S27 

MUTE  1  I  ANNUAL  COSTS  00  NUT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOT  E  2  I  AN  INTEREST  RATE  JF  t  PERCENT  NAS  USED  FUR  ALL  CALCULATIONS 


* 


mastevatek  treatment  plant 


CORPS  OF  ENGINEERS  -  SURVET  SCOPE  STUDY 


PLAN  A  .  FOXIER  S  HILL 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULAT ION 

3820 

4580 

5340 

6190 

7040 

8780 

11000 

13200 

FLO*  INGOI 

DOMESTIC 

0.42 

0.53 

0.64 

0.76 

0.88 

1.14 

1.34 

1.98 

INDUSTRIAL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

0.42 

0.53 

0.64 

0.76 

0.  88 

1.14 

1.34 

1.98 

SLUDGE  ITPOI 

GENEAAIED 

0.45 

0.56 

0.68 

0.81 

1.00 

-  1.30 

1.76 

2.26 

DISCHARGED 

0.28 

0.  36 

0.43 

0.52 

0.64 

0.83 

1.12 

1.44 

TREATMENT  PLANT  TYPE  i 

ADVANCED 

BIOLOGICAL  PLANT 

SLUOGE  HANDLING  TYPE  S 

AGR1CULTUAAL  APPLICATION 

TABLE 

I  i  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  C 81000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT  981 

1100 

lioo 

785 

EXPANSION  535 

1810 

253 

EXPAND  TO  LEVEL  2  324 

660 

660 

396 

SLUOGE  FACILITIES  196 

220 

220 

157 

SLUOGE  FACILITIES  118 

400 

55 

SEWERS  799 

979 

97 

RESIDUAL  67 

TOTAL 

1745 

net  capital  tbbt 

table 

II  <  PRESENT  NORTH  -  0-*N.  COSTS 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

PLANT  ISIOOO/YAI 

61 

27 

93 

121 

152 

197 

266 

343 

SLUDGE  UIOOO/VAI 

4 

6 

T 

7 

7 

9 

12 

16 

SENERS  1  A 1000/YR) 

0 

4 

4 

4 

4 

4 

4 

4 

TOTAL  ISIOOO/YAI 

46 

88 

LOS 

133 

164 

212 

284 

344 

PRESENT  YALUE  AT  BEGIN- 

NING  OF  PERIOD  181000) 

202 

398 

490 

611 

1323 

1744 

2280 

0 

PRESENT  WORTH  181000) 

202 

324 

283 

233 

391 

262 

176 

0 

NET  0 .♦*.  -  1895.23 

TABLE 

111  <  TOTAL 

PRESENT 

WORTH 

CAPITAL  IS1000I 

2867 

0.4N.  (81000) 

1895 

LAND  181000) 

20 

TOTAL  ISIOOOI 

4802 

TABLE 

IV  *  ANNUAL 

COSTS  1 61000/TRI 

19T2 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

•4 

84 

•4 

64 

84 

84 

84 

EXPANSION 

139 

139 

139 

139 

EXPAND  TO  LEVEL  2 

56 

54 

56 

36 

54 

SLUOGE  FACILITIES 

16 

16 

16 

16 

16 

14 

16 

SLUDGE  FACILITIES 

30 

30 

30 

30 

SEWERS 

TO 

70 

TO 

TO 

70 

70 

70 

TOTAL  0 .♦«. 

64 

•8 

105 

133 

144 

212 

284 

344 

TOTAL  ANNUAL 

44 

2S8 

27S 

JS9 

S$9 

607 

679 

7S9 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUOE  PAESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEAEST  A  ATE  OF  T  PEACENT  MAS  USED  FOA  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 
PLAN  A  ,  NEWBURY  TWP. 


CORPS  OF  ENGINfctRS  -  SURVEY  SCOPE  STUOY 


POPULAT1  ON 

FLOW  (NGO> 

DOMESTIC 

INDUSTRIAL 


SLUOGE  ITPOI 

GENERATED 

DISCHARGED 


3000 

3505 

4170 

4845 

5520 

6910 

8090 

10300 

0*33 

0.51 

0.50 

0.59 

0.69 

0.90 

1.13 

1.54 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  33 

o7£T 

0.50 

0.59 

0.69 

0.90 

1.13 

U54 

0.35 

0.54 

0.53 

0.63 

0.79 

1.03 

1.29 

1.76 

0.22 

0.28 

0.34 

0.40 

0.50 

0.66 

0.82 

1.12 

TREATMENT  PLANT  TYPE  »  ADVANCED  BIOLOGICAL  PLANT 
SLUOGE  HANOLING  TYPE  I  AGRICULTURAL  APPLICATION 


TABLE  I  3  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($10001 
75  1980  1985  1990  2000  20 


mouth 

1972 

1975 

1980 

1985 

1990 

NEW  PLANT 

TTO 

863 

expansion 

449 

1520 

EXPAND  TO  LEVEL  2 

254 

517 

SLUDGE  FACILITIES 

174 

195 

SLUOGE  FACILITIES 

99 

335 

SENERS 

211 

715 

RESIDUAL 

62 

NET  CAPITAL  ~ 

1896 

TABLE 

11  1  PRESENT 

WORTH  - 

O.PM.  C 

1972 

1975 

1980 

1985 

1990 

PLANT 

IA1000/YR) 

88 

60 

73 

97 

125 

168 

206 

281 

SLUOGE 

1 S1000/YRI 

3 

4 

5 

5 

6 

8 

10 

14 

SEWERS 

1  81000/TRI 

0 

0 

0 

0 

3 

3 

3 

3 

TOTAL 

(81000/YRI 

52 

65 

78 

103 

135 

176 

220 

298 

PRESENT 

VALUE  AT  BEGIN- 

MING  Of 

PERIOD  <810001 

154 

295 

378 

491 

1095 

1391 

1B22 

0 

PRESENT 

NORTH  1810001 

154 

241 

ai 

203 

323 

209 

139 

0 

NET  O.PM.  • 


TABLE  III  :  TOTAL  PRESENT  NORTH 

CAPITAL  IS1000)  1898 
O.PM.  ($10001  1889 
LAND  (810001  15 


TOTAL  1810001 


TABLE  IV  <  ANNUAL  COSTS  181000/YRI 
1975  1980  1985  1990 


ANNUAL  CAPITAL 

NEW  PLANT 

66 

66 

66 

66 

66 

64 

46 

EXPANSION 

117 

117 

117 

117 

EXPANO  TO  LEVEL  2 

44 

44 

44 

44 

44 

SLUOGE  FACILITIES 

15 

15 

1$ 

15 

15 

15 

15 

SLUOGE  FACILITIES 

25 

25 

25 

25 

SEMEAS 

51 

51 

51 

51 

TOTAL  0.4M. 

52 

65 

76 

103 

135 

176 

220 

298 

TOTAL  ANNUAL 

52 

146 

1S9 

228 

455 

494 

SS8 

616 

NOTE  I  t  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  3F  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 


CORPS  OE  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CHAGRIN  FALLS 


1972 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

POPULATION 

5956 

7913 

9870 

12488 

15107 

18138 

20804 

22666 

FLOW  (NGOl 

DOMESTIC 

INDUSTRIAL 

0.66 

0.15 

0.92 

0.16 

1.19 

0.16 

1.54 

0.16 

1.89 

0.16 

2.36 

0.17 

• 

2.91 

0.17 

3.40 

0.18 

TOTAL 

oTii 

1.08 

1.35 

1.  70 

2.05 

2.53 

3.08 

3.58 

SLUDGE  I TPDI 

GENERATED  .  _  . 

DISCHARGED 

0.86  , 
0.5$ 

XM  - 
0.73 

.  1  *.63  . 

0.91 

1.80 

1.15 

2.34 

1.49 

2.88  „ 
1.84 

3.52 

2.23 

4.08 
2.  61 

treatment  plant  type 

S  ADVANCED 

BIOLOGICAL 

PLANT 

SLUDGE  HANDLING  TYPE  I  AGRICULTURAL  APPLICATION 


TASLE  i  J  PRESENT  WORTH  -  CAPITAL  COSTS  -  (*10001 

PRESENT 


WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT 

1919 

2150 

2150 

1535 

EXPANSION 

633 

2140 

299 

EXPAND  70  LEVEL  2 

589 

1200 

1200 

720 

SLUDGE  FACILITIES 

374 

420 

420 

299 

SLUOGE  FACILITIES 

189 

640 

89 

SEWERS 

195 

336 

67 

SEWERS 

108 

T20 

432 

RESIDUAL 

133 

TOTAL 

3443 

NET  CAPITAL  387* 

TABLE  II  S  PRESENT  WORTH  -  0.*M.  COSTS 


1972 

1*75 

I960 

I9B5 

1990 

2000 

2010 

2020 

PLANT 

1  61000/YR) 

101 

134 

167 

232 

306 

37* 

461 

535 

SLUDGE 

(  ftlOOQ/YR) 

3 

7 

9 

10 

11 

14 

17 

20 

SEWERS 

I $1000/ YR 1 

0 

0 

I 

1 

1 

3 

5 

5 

TOTAL 

(ft 1000/ YR) 

107 

142 

178 

244 

320 

398 

484 

562 

PRF  SENT 

VALUE 

AT  BEGIN- 

NING  OF 

PER  100 

1  610001 

326 

657 

868 

1158 

2522 

3100 

3676 

0 

PRESENT 

WORTH 

1610001 

326 

516 

505 

4  80 

746 

466 

280 

0 

NET  0.*N.  -  3342.93 

TABLE  III  I  TOTAL  PRESENT  WORTH 


CAPITAL 

1 610001 

3876 

O.AM. 

C 61000) 

3342 

LAND 

( 610001 

179 

TOTAL 

(61000) 

7398 

TABLE  1Y  I  ANNUAL  COSTS  t»1000/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

165 

165 

165 

165 

165 

165 

165 

EXPANSION 

165 

165 

165 

165 

expand  to  LEVEL  2 

102 

102 

102 

102 

102 

SLUOGE  FACILITIES 

32 

32 

32 

32 

32 

32 

32 

SLUOGE  FACILITIES 

49 

49 

49 

49 

SEWERS 

24 

24 

24 

24 

24 

24 

SEWERS  ... - 

_ _ _ 

_ _ 

_  . 

__ 

_ 52  . 

.  52 

52 

TOTAL  0.4M. 

107 

142 

178 

244  ~ 

320 

398 

484 

562 

TOTAL  ANNUAL 

107 

339 

39? 

S67 

8S7 

9IS 

1073 

1151 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  UE  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


WASTEWATER  treatment  plant 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  •  FAIRMOUNT  ROAO 

1972 

1*75 

1960 

1965 

1990 

2000 

2010 

2020 

POPULATION 

628 

2556 

4485 

8457 

12430 

16450 

20030 

22680 

FLOW  (MGO) 

DOMESTIC 

INDUSTRIAL 

0.07 

0*00 

o.n 

0.00 

0.54 

0.00 

1.05 

0.00 

1.55 

0.00 

2.14 

0.00 

2.80 

0.00 

3.40 

0.00 

TOTAL 

0.07 

6.31 

0.54 

1.05 

1.55 

”5714 

2.80 

3.40 

SLUOGE  (TPOI 

GENERATED 

DISCHARGED 

0.07 

0.09 

0.32 

0.21 

0.57 

0.37 

1.11 

0.71 

1.77 

1.13 

2.44 

1.56 

3.19 

2.04 

3.M 

2.46 

TREATMENT  PLANT  TYPE  :  ADVANCED  BIOLOGICAL  PLANT 
SLUDGE  HANDLING  TYPE  =  AGRICULTURAL  APPLICATION 

TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($10001 

PRESENT 


WORTH 

1972 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT  1562 

1750 

1750 

1249 

EXPANSION  789 

2670 

373 

EXPAND  TO  LEVEL  2  491 

1000 

1000 

600 

SLUDGE  FACILITIES  303 

340 

340 

242 

SLUDGE  FACILITIES  1.3 

620 

86 

SEWERS  SR7 

T20 

72 

SEWERS  1*1 

498 

199 

RES10UAL  109 

TOTAL 

2824 

NET  CAPITAL  3955 

TABLE 

II  2  PRESENT 

worth 

•  o.*n.  costs 

19T2 

1975 

1980 

19S5 

1990 

2000 

2010 

2020 

(•LENT  131000/  TRI 

9 

40 

70 

14* 

231 

320 

419 

SOB 

SLUDGE  131000/ TRI 

0 

2 

4 

7 

9 

12 

16 

19 

SEWERS  (31000/TRI 

0 

3 

3 

3 

6 

6 

6 

6 

TOTAL  (S1000/TRI 

9 

46 

79 

157 

2*7 

338 

441 

534 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  ($10001 

73 

257 

485 

629 

2057 

2739 

3*27 

0 

PRESENT  WORTH  ($1000) 

T3 

209 

28  2 

344 

608 

412 

261 

0 

NET  0.4M.  -  2192.96 

TABLE 

III  x  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 

3955 

O.+M.  ($10 00) 

2192 

LAND  1310001 

0 

TOTAL  ($1000) 

6146 

TABLE 

IV  x  ANNUAL 

COSTS  ($!000/rR) 

1972 

1975 

1980 

196  S 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

>35 

135 

135 

135 

135 

135 

135 

EXPANSION 

206 

206 

206 

206 

EXPAND  TO  LEVEL  2 

85 

85 

85 

•  5 

65 

SLUDGE  FACILITIES 

26 

26 

26 

26 

26 

26 

24 

SLUDGE  FACILITIES 

4T 

47 

47 

47 

SEWERS 

52 

52 

52 

52 

52 

52 

52 

SEWERS 

36 

36 

36 

36 

TOTAL  0.»H. 

9 

46 

79 

15T 

247 

338 

441 

534 

total  annual 

9 

250 

292 

4S5 

854 

925 

1028 

1121 

NOT!  1  l  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDEO  INDEBTEDNESS 
NOTE  2  l  AN  INTEREST  RATE  OP  1  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

.  -  SURVEY  SCOPE 

STUOV 

PLAN  A  ,  CHAGRIN  E.  BRANCH 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

POPULATION 

4420 

5205 

5990 

6905 

7960 

9600 

113*0 

13020 

FLOW  (NGO) 

DOMESTIC 

0.49 

0.61 

0.72 

0.06 

1.00 

1.25 

1.58 

1.95 

industrial 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

0.49 

0.61 

0.72 

0.06 

1.00 

1.2s 

1.56 

1.95 

SLUOGE  CTPQI 

generated 

0.52 

0.64 

0.76 

0.91 

1.14 

1.43 

1.60 

2.22 

01 SCHARGEO 

0.33 

0.41 

0.49 

0.58 

0.73 

0.91 

1.15 

1.42 

TREATMENT  PLANT  TYPE  5. 

ADVANCED  BIOLOGICAL  PLANT  _ 

— _ _ 

_ 

_ _  . 

_ _ _ 

_ _ _ 

_  _  _  _  _ 

SLUOGE  HANDLING  TYPE  * 

AGRICULTURAL  APPLICATION 

TABLE 

1  *  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  (61000) 

PRESENT 

WORTH 

1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

RES  1  DUAL 

NEW  PLANT  1115 

1250 

12S0 

892 

EXPANSION  461 

1560 

216 

EXPAND  TO  LEVEL  2  36B 

750 

750 

450 

SLUOGE  FACILITIES  214 

240 

2*0 

171 

SLUOGE  FACILITIES  156 

530 

74 

SEWERS  660 

•19 

61 

SEWERS  315 

542 

108 

RESIDUAL  77 

TOTAL 

1996 

NCI  CAPITAL  3221 

TABLE 

11  :  PRESENT  WORTH 

-  0.4N.  COSTS 

197  2 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

PLANT  «  A1000/YRI 

71 

SB 

105 

130 

IT* 

219 

276 

3*1 

SLUOGE  (A1000/YR) 

S 

6 

7 

7 

T 

9 

11 

1* 

SEWERS  IS1000/YRI 

0 

4 

6 

6 

6 

6 

6 

6 

TOTAL  U10OO/YRI 

76 

98 

119 

152 

189 

235 

295 

363 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OP  PERIOD  1010001 

230 

44  B 

558 

701 

1491 

1863 

2312 

0 

PRESENT  WORTH  (610001 

230 

365 

324 

290 

441 

280 

176 

0 

NET  O.+M.  -  2110.56 

TABLE 

Itl  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  (610001 

3223 

0.4M.  (61000) 

2110 

LANO  161000) 

20 

TOTAL  (61000) 

5  353 

TABLE 

IV  *  ANNUAL 

COSTS  ($1000/ YR! 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

96 

96 

96 

96 

96 

96 

96 

EXPANSION 

120 

120 

120 

120 

EXPAND  TO  LEVEL  2 

64 

64 

64 

64 

64 

SLUDGE  FACILITIES 

IB 

10 

10 

16 

18 

18 

18 

SLUOGE  FACILITIES 

40 

40 

40 

40 

SEWERS 

59 

59 

59 

59 

59 

59 

59 

SEWERS 

39 

39 

39 

39 

39 

39 

TOTAL  O.FN. 

76 

98 

119 

152 

109 

235 

295 

363 

TOTAL  ANWAL 

76 

271 

331 

42T 

625 

67f 

73f 

799 

NOT  El*  ANNUAL  COSTS  OJ  Njf  INCLUDE  PRESENT  OUTSTANDING  BQNOEO  1 NOEBTEDNESS 
NOTE  2  t  AN  INTEREST  KATE  OF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLAN  1 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  SIUOY 


PLAN  A  .  WILLOUGHBY- EAST. 


1972 

1975 

1980 

1985 

1990 

20 00 

2010 

2020 

POPULATION 

38)14 

45212 

52100 

64500 

76900 

97300 

115200 

126600 

FLOW  IMGDI 

0UNES1IC 

INDUSTRIAL 

4.22 

1.33 

5.23 

1.50 

4.25 
1.6  7 

7.93 

1.84 

9.61 

2.00 

12.65 

2.42 

16.13 

2.63 

19.02 

3.25 

TOTAL 

5.55 

6.73 

?  .92 

'T.T* 

11.61 

15.07 

16.96 

22.27 

SLUOGE  IT  POl 

GENcRATEO 

01SCMARGE0 

3. 58 
2.29 

7.14 

4.5? 

6.40 

5.37 

10.35 

6.62 

13.24 

6.47 

17.16 
11.00  . 

21.61 

13.63 

25.39 

16.25 

TREATMENT  PLANT  TYPE  *  AOVANCEO  BIOLOGICAL  PLANT 
SLUDGE  HANDLING  TYPE  *  STRIP  MINE  APPLICATION 

TABLE  I  «  PRESENT  WORTH  -  CAPITAL  COSTS  -  (AlOOOl 

PRESENT 


WORTH 

1972 

1975 

I960 

1V65 

1990 

2000 

2010 

2020 

RESIDUAL 

EXISTING  PLANT 

56 

375 

160 

EXPANSION 

2641 

4150 

4150 

3556 

EXPAND  TO  LEVEL  1 

891 

1400 

1400 

1199 

EXPAND  TO  LEVEL  2 

2210 

4500 

4500 

2700 

EXPANSION 

947 

6300 

2702 

SLUOGE  FACILITIES 

IU5 

1250 

1250 

892 

SLUOGE  FACILITIES 

665 

2250 

314 

SEWERS 

♦89 

600 

60 

SEWERS 

1371 

2356 

471 

sewers 

646 

2164 

673 

RESIDUAL 

501 

TOTAL 

12932 

NET  CAPITAL  10533 

TABLE  II  l  PRESENT  WORTH  -  0.*H.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 4 1000/ YR  1 

253 

417 

621 

899 

1228 

1595 

2006 

2357 

SLUDGE 

lilJOO/YRI 

il 

20 

21 

26 

33 

43 

55 

64 

SEWERS 

f  A  1030/ YX) 

0 

2 

14 

14 

25 

25 

25 

25 

TOTAL 

U1QC0/YR) 

26A 

441 

657 

941 

1288 

1664 

2087 

244  7 

PRESENT 

VALUE 

AT  SEG1N- 

NlNG  OF 

PERI  UD 

I  41 00 j) 

927 

2254 

3277 

45  70 

10370 

13178 

15928 

0 

PRESENT 

WORTH 

1*10301 

927 

1639 

1907 

1696 

3067 

1961 

1216 

0 

NET  D.  +M »  -  12B37.  9 

TABLE  111  s  TOTAL  PkESCNT  WORTH 


CAPITAL  (ilOOOl  10533 
0.*M.  I A 1 000)  12  S3? 
LANO  (41000 l  0 


TOTAL  UlOOOl  23371 


TABLE  IV  ;  ANNUAL  COSTS  IS1000/YRJ 


1972  1975 

1980 

1965 

1490 

2000 

2010 

2020 

ANNUAL  CAPITAL  .  _  _ 

_  _ _  _  _ 

EXISTING  PLANT 

“  "2?  ~  ' 

~28 

f  XPANSIUN 

320 

320 

320 

320 

320 

320 

EXPAND  TO  LEVEL  l 

JOS 

100 

100 

108 

108 

108 

EXPAND  TO  LiVtl  2 

386 

386 

386 

306 

386 

EXPANSION 

486 

406 

406 

SLUOGE  FACILITIES 

96 

96 

96 

96 

96 

96 

96 

SLUOGE  FAuUiUES 

173 

173 

1?A 

173 

SEWERS 

♦  3 

63 

43 

43 

A3 

A3 

43 

SEWERS 

170 

1  70 

170 

170 

1  70 

170 

SEWERS 

156 

158 

158 

158 

IOIAL  U.*N« 

264  441 

657 

9« 

1238 

1664 

2037 

244? 

TmIAL  ANNUAL 

2ts  1*0 

1394 

2064 

2742 

3  632 

403S 

4«IS 

Arm  1  :  ANNUA  1  COSTS  00  N  T 

I NCLUOf  PRESENT 

GUT  ST ANUlN' 

;  RONDtO 

INDEBTEDNESS 

NOT f  1  i  A \  I Nit  S f  RATE  Jf 

l  »A4  V 

.1  J  VUH  ALL 

LALCUIA1 IUNS 

WASTEWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  BUTTERNUT  CREEK 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

2180 

2630 

3030 

3540 

4000 

5080 

6360 

7800 

FLOW  (NGO) 

OOMESTIC 

0.24 

0.31 

0.37 

0.44 

0.50 

0.66 

0.89 

1.17 

INDUSTRIAL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

0.24 

0.31 

0.37 

0.44 

0.50 

o7T5 

0.89 

1717 

SLUDGE  (TPO) 

- 

GENERATED 

0.25 

0.32 

0.39 

0.46 

0.57 

0.75 

1.01 

1.33 

DISCHARGED 

0.16 

0.21 

0.25 

0.30 

0.36 

0.48 

0.65 

0.85 

TREATMENT  PLANT  TYPE  : 

ADVANCED 

BIOLOGICAL  PLANT 

SLUDGE  HANDLING  TYPE  : 

agricultural  application 

table 

I  :  present 

WORTH  - 

CAPITAL 

COSTS  -  ($1000) 

PRESENT 

WORTH 

1972 

1975 

i960 

1985 

1990 

2000 

2010 

2020 

residual 

NEW  PLANT  557 

625 

625 

446 

EXPAND  TO  LEVEL  2  13 4 

375 

375 

225 

expansion  381 

1290 

180 

SLUDGE  FACILITIES  133 

150 

150 

107 

SLUDGE  FACILITIES  82 

280 

39 

SEWERS  391 

480 

48 

SEWERS  272 

468 

93 

RESIDUAL  44 

TOTAL 

1139 

NET  CAPITAL  T5S5 

table 

II  :  PRESENT  WORTH  ■ 

-  O.+N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  OlOOO/YP.) 

35 

44 

54 

74 

98 

130 

175 

230 

SLUDGE  (S1000/YR) 

2 

3 

4 

4 

5 

7 

9 

12 

SEWERS  (S1000/YR) 

0 

2 

* 

4 

4 

4 

4 

4 

TOTAL  CUOOO/YR) 

37 

So 

63 

84 

T53 

m 

IB? 

TO 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OP  PERIOD  ($1000) 

115 

2  32 

301 

395 

880 

1165 

1537 

0 

PRESENT  WORTH  ($1000) 

115 

189 

175 

163 

260 

175 

117 

0 

NET  O.+M.  =  1193.39 

tablf. 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($10001 

1960 

O.+M.  ($1000) 

1198 

LAND  ($1000) 

12 

TOTAL  ($1000) 

3170 

TABLE 

IV  :  ANNUAL 

COSTS  (S1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  Pt.ANT 

48 

48 

48 

48 

48 

48 

48 

expand  to  level  2 

32 

32 

32 

32 

32 

EXPANS  ION 

99 

99 

99 

99 

SLUDGE  FACILITIES 

11 

11 

11 

11 

11 

11 

11 

SLUDGE  FACILITIES 

21 

21 

21 

21 

SEWERS 

34 

34 

34 

34 

34 

34 

34 

SEWERS 

33 

33 

33 

33 

33 

33 

TOTAL  0 . ♦M. 

37 

50 

6? 

84 

108 

l4l 

189 

248 

total  annual 

37 

145 

191 

nrs 

55o 

4J3 

"  "4fl 

55? 

NOTE  1  :  ANNUAL  COSTS  00  NOT  INCLUOC  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  ■  AN  INTEREST  RATE  OF  7  PERCtllT  WAS  USED  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  EAST  CLAR  I  DON 


1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

POPULATION 

730 

950 

1170 

1*25 

1680 

2380 

2780 

3200 

FLOW  (I1GD) 

DOMESTIC 

0.08 

0.11 

0.1* 

0. 17 

0.21 

0.31 

0.39 

0.*8 

INDUSTRIAL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TOTAL 

oToF 

0.11 

omr 

0.17 

0.21 

0.31 

0.39 

O.liB 

SLUDGE  (TPO) 

generated 

0.08 

0.12 

0.15 

0.19 

0.2* 

0.35 

0.** 

n.55 

DISCHARGED 

0.05 

0.07 

0.09 

0.12 

0.15 

0.23 

0.28 

0.35 

TREATMENT  PLANT  TYPE  : 

ADVANCED 

BIOLOGICAL  PLANT 

SLUDGE  HANDLING  TYPE  : 

AGRICULTURAL  APPLICATION 

TABLE 

I  :  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  ($1000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT  23* 

263 

263 

187 

EXPAND  TO  LEVEL  2  77 

157 

157 

9* 

EXPANSION  159 

5*0 

75 

SLUDGE  FACILITIES  71 

80 

80 

57 

SLUDGE  FACILITIES  ** 

150 

20 

SEWERS  97 

120 

12 

RESIDUAL  IT 

TOTAL 

JPTf 

NET  CAPITAL  5S7 

TABLE 

II  I  PRESENT  WORTH 

-  O.+M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  (S1000/YR) 

11 

16 

20 

30 

*3 

6* 

81 

9l 

SLUDGE  (S1000/YR) 

1 

1 

2 

2 

3 

5 

6 

SEWERS  (S1000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

tbTAL  (S1000/TR) 

12 

18 

“73 

3R 

1(7 

70 

SB 

IFF 

PRESENT  VALUE  AT  BEGIN- 
NING  OF  PERIOD  ($1000) 

*1 

85 

118 

168 

*16 

558 

693 

0 

PRESENT  WORTH  ($1000) 

*1 

69 

68 

70 

123 

8* 

52 

0 

NET  O.-FM.  *  510. 12* 

TABLE 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 

667 

O.+M.  ($1000) 

510 

LAND  ($1000) 

5 

TOTAL  ($1000) 

1183 

TABLE 

-1 

< 

2 

< 

> 

COSTS  (S1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

20 

20 

20 

20 

20 

20 

20 

EXPAND  TO  LEVEL  2 

13 

13 

13 

13 

13 

EXPANSION 

*1 

*1 

*1 

*1 

SLUDGE  FACILITIES 

6 

6 

6 

6 

6 

6 

6 

SLUDGE  FACILITIES 

11 

11 

11 

11 

SEWERS 

6 

8 

8 

8 

8 

8 

8 

TOTAL  O.+M. 

12 

16 

— IFF 

23 

3< 

*7 

70 

86 

108 

TOTAL  ANNUAL 

12 

IFF 

2*3 

*31 

Ip 

“  87? 

*9} 

NOTE  1  I  ANNUAL  COSTS  00  NOT  1NCLU0E  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATE  OP  7  PERCENT  WAS  USED  POR  ALL  CALCULATIONS 


r 


1 


WASItWAJER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PI  AN  A  «  BURTON 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

1100 

1600 

2100 

2500 

2900 

3500 

6200 

5100 

FLOW  (MOD) 

OOKtSTIC 

INDUSTRIAL 

0.12 

0.06 

0.19 

0.06 

0.25 

0.07 

0.31 

0.08 

0.36 

0.09 

0.65 

0.11 

0.59 

0.13 

0.  76 
0.15 

total 

oTIi 

0.32 

0.38 

0.65 

0.56 

0.72 

0.91 

SLUOGE  ITPO) 

generated 

DISCHARGED 

0.19 

0.12 

0.26 

0.17 

0.36 

0.22 

0.61 

0.26 

0.51 

0.33 

0.66 

0.61 

0.62 

0.53 

1.06 

0.67 

TREATMENT  PLANT  TYPE 

s  ADVANCED 

BIOLOGICAL 

PLANT 

SLUOGE  HANOI ING  TYPE  :  AGRICULTURAL  APPLICATION 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ( SlOOOl 

PRE  SENT 

WORTH  1972  1975  1  980  1  985  1  990  2000  2010  2020  RESIDUAL 


NEW  PLANT 

501 

362 

562 

601 

EXPANSION 

272 

920 

128 

EXPAND  TO  LEVEL  2 

99 

338 

67 

SLUOGE  FACILITIES 

12. 

1*0 

1*0 

99 

SLUOGE  FACILITIES 

66 

225 

31 

SEWERS 

209 

36  0 

71 

SEWERS 

TO 

260 

95 

RESIDUAL 

36 

TOTAL  876 

NET  CAPITAL 

13  it 

TABLE 

11  I  PRESENT 

WORTH  - 

0.*M.  COSTS 

1972 

1975 

I960 

1985 

1990  2000 

2010 

2020 

PLANT  1  $1000/ YR  ) 

25 

36 

67 

68 

92  116 

ISO 

190 

SLUDGE  1 $1000/ YR) 

2 

6 

5 

6 

7  9 

12 

15 

SEWERS  1  $  1000/ YR) 

0 

0 

1 

1 

2  2 

2 

2 

TOTAL 

I  $  1000/ YR) 

28 

60 

56 

76 

103 

129 

165 

209 

PRESENT 
NING  OF 

VALUE  AT  BEGIN- 
PERIOD  ($10001 

90 

193 

266 

368 

817 

1036 

1315 

0 

PRESENT 

WORTH  OlOOO) 

90 

158 

155 

153 

261 

155 

100 

0 

NET  0 .♦*.  ■  "  1055.38 


TABLE  III  s  TOTAL  PRESENT  WORTH 


CAPITAL  I >1000)  1311 
O.+M.  I $1000)  1055 
LANO  I >10001  9 


TOTAL  I >1000)  2376 


TABLE  IV  *  ANNUAL  COSTS  UlOOO/VR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

63 

63 

63 

63 

63 

63 

63 

EXPANSION 

71 

71 

71 

71 

EXPANO  TO  LEVa  2 

26 

26 

26 

26 

SLUOGE  FACILITIES 

to 

10 

10 

10 

10 

to 

10 

SLUOGE  FACILITIES 

17 

17 

IT 

IT 

SEWERS 

26 

26 

26 

26 

26 

26 

SEWERS 

17 

17 

17 

17 

TOTAL  0.6IU 

28 

60 

56 

76 

103 

129 

165 

209 

TOTAL  ANNUAL 

26 

>1 

133 

155 

313 

339 

S7S 

421 

NOTE  J  l  ANNUAL  COSTS  DO  NUT  INCLUDE  PRESENT  OUTSTANDING  BCNOtO  INDEBTEDNESS 
NOTE  2  X  AN  INTEREST  RATE  UP  ?  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


L 


■e.  . 


WASTE  WATEA  TREATMENT  PLANT 
PLAN  A  ,  MIDDLEF 1ELD 


CORPS  OF  ENGINEERS  -  SLR  PET  SCOPE  STUDY 


POPULATION 

1700 

2350 

3000 

3850 

4700 

5200 

7000 

8200 

FLOW  IHGOI 

00 ME  STIC 
INDUSTRIAL 

0.19 

0.58 

0.27 

0.64 

0.36 

0.70 

0.47 

0.  76 

0.59 

0.83 

0.68 

1.04 

0.98 

1.2* 

1.23 

1.47 

ram 

0.  77 

0.91 

1.06 

1.24 

1742 

1.72 

2*23 

2.70 

SLUOGE  t  TPOl 

Gfc NERATEO 
DISCHARGED 

0.82 

0.52 

0.97 

0.62 

1.12 

0.72 

1.31 

0.84 

1.62 

1.04 

1.96 

1.2* 

2.54 

1.63 

3.08 

1.97 

TREATMENT  PLANT  TYPE  :  AOVANCEO  BIOLOGICAL  PLANT 
SLUOGE  HANDLING  TYPE  1  AGRICULTURAL  APPLICATION 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 


WORTH 

1972 

1975 

NEW  PLANT 

1428 

1600 

EXPAND  TO  LEVEL  2 

466 

EXPANSION 

573 

SLUOGE  FACILITIES 

276 

310 

SLUOGE  FACILITIES 

153 

SEWERS 

97 

120 

SEWERS 

76 

RESIDUAL 

89 

NET  CAPITAL  ~ 

298* 

1990 

2000 

2010 

2020 

RESIOUAL 

1940 

520 

1600 

950 

no 

11*2 

*70 

271 

221 

72 

12 

26 

T07AL 

2316 

TABLE 

II  i  PRESENT 

WORTH  - 

0.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 $1000/ YR) 

103 

123 

143 

183 

228 

276 

358 

*33 

SLUOGE 

1 S 1000/ YR) 

6 

8 

9 

9 

9 

11 

14 

IT 

SEWERS 

1 $1000/ YR 1 

0 

0 

l 

1 

1 

1 

1 

1 

TOTAL 

1 *1000/ YR I 

TlO 

132 

153 

193 

238 

288 

374 

452 

PRESENT  VALUE 

AT  BEGIN"* 

NIHG  OF  PERIOD 

I  SI  000) 

319 

586 

712 

087 

1853 

2328 

2904 

0 

PRESENT  WORTH 

(810001 

319 

478 

414 

368 

548 

350 

221 

0 

...  - - - 

-  •  -  ' - -  - 

-  —  —  -  - 

'  -  - 

.  . 

NET  0.*N.  « 


TABLE  III  «  TOTAL  PRESENT  NORTH 

CAPITAL  1*10001  298* 
0.*M.  1*10001  2701 
LAND  1*10001  27 


TOTAL  t*1000)  *712 

TABLE  IV  «  ANNUAL  COSTS  U1000/YRI 
197*  1960  198*  1990 


ANNUAL  CAPITAL 


MEW  PLANT 

123 

123 

123 

123 

123 

123 

123 

EXPANO  TO  LEVEL  2 

81 

81 

01 

81 

81 

EXPANSION 

149 

149 

149 

149 

SLUOGE  FACILITIES 

23 

23 

23 

23 

23 

23 

23 

SLUOGE  FACILITIES 

40 

40 

40 

40 

SEWERS 

8 

6 

0 

8 

0 

0 

• 

SEWERS 

9 

9 

9 

9 

9 

9 

.  a.«M. 

110 

132 

1*3 

193 

238 

280 

374 

452 

ANNUAL 

llo 

288 

319 

**i 

675 

726 

All 

809 

NUTE  I  1  ANNUAL  CJSTS  DO  NOT  INCLUDE  PRESENT  OUT  ST  AMO  |  NG  BGNDEO  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


L 


WASUWAUR  IREATHFNT  PLANT 
PLAN  A  .  AUBURN  THP. 


CJKPS  OF  ENGINEERS  -  SURVEY  SCOPE  SIUUY 


1972 

19T5 

1980 

1965 

1990 

2000 

2010 

2020 

POPULATION 

1550 

1940 

2330 

2725 

3120 

4060 

4930 

5600 

FLOW  IMGDI 

OOHCST 1C 
INDUSTRIAL 

0.17 

0.00 

0.22 

0.00 

0.26 

0.00 

0.  33 
0.00 

0.39 

0.00 

0.53 

0.00 

0.69 

0.00 

0.84 

0.00 

TOTAL 

0.17 

0.22 

0.26 

0.33 

0.  39 

0.53 

0.69 

0.84 

SLUDGE  ITPUI 

GENE MATEO 
DISCHARGED 

o.ia 

0.12 

0.24 

0.15 

0.30 

0.19 

0.36 

0.23 

0.  44 
0.28 

0.60 

0.39 

0.79 

0.50 

0.96 

0.61 

TREATMENT  PLANT  TYPE  J  ADVANCEO  BIOLOGICAL  PLANT 
SLUDGE  HANDLING  TYPE  >  AGRICULTURAL  APPLICATION 


PRESENT _  _  _ 

WORTH  1972 


TABLE  1  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ItlOOOl 
975  1980  1985  1990’  '  '  2000  20 


NEW  PLANT 

434 

487 

EXPAND  TO  LEVEL  2 

143 

EXPANSION 

266 

SLUDGE  FACILITIES 

111 

125 

SLUOGE  FACILITIES 

66 

SEWERS 

195 

RESIDUAL 

32 

NET  CAPITAL 

lias 

487 

347 

292 

175 

900 

125 

125 

69 

225 

3i 

67 

TABLE  ((  <  PRESENT  WORTH  -  0.+H.  COSTS 
1975  1960  1985  1990  2000 


PLANT 

IStOOO/VR) 

24 

32 

40 

59 

81 

110 

143 

174 

SLUOGE 

< t 1000/7RI 

1 

2 

3 

3 

4 

6 

6 

10 

SEWERS 

1 $1000/ YR  > 

0 

0 

1 

1 

1 

l 

1 

1 

TOTAL 

<  $  1000/ YR 1 

26 

35 

45 

64 

67 

118 

153 

186 

PRE  SENT 

VALUE  AT  BEGIN* 

NING  OF 

PERIOD  <11000) 

01 

166 

226 

312 

724 

956 

1196 

0 

PRESENT 

WORTH  1 $10001 

61 

135 

132 

129 

214 

143 

91 

0 

NET  0.4N 

I.  -  929.049 

TABLE 

III  X  TOTAL 

PRESENT 

W0R7N 

CAPITAL  I  A1000I 
0.*H.  ItlOOOl 
LAND  ItlOOOl 


TOTAL  ItlOOOl 


TABLE  IV  I  ANNUAL  COSTS  ttlOOO/YRI 
1975  I960  I9B5  1990 


ANNUAL  CAPITAL 

NEW  PLANT 

37 

37 

37 

37 

37 

37 

37 

EXPAND  TO  LEVEL  2 

25 

25 

25 

25 

25 

EXPANSION 

69 

69 

69 

69 

SLUOGE  FACILITIES 

* 

9 

9 

9 

» 

♦ 

9 

SLUOGE  FACILITIES 

17 

17 

17 

t* 

SEWERS 

24 

24 

24 

24 

24 

24 

TOTAL  0.4M. 

26 

35 

45 

64 

67 

116 

153 

166 

707*1  ANNUAL 

26 

11 

US 

1S9 

266 

299 

334 

367 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  7  PERCENT  WAS  USED  FUR  ALL  CALCULATIONS 


WAS  Tf  *ATER  TRkAf  M£NT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  TROY  TUP. 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

820 

1035 

1250 

1865 

1680 

2230 

2720 

3160 

FLOW  IMGOI 

DOMES! IC 
INDUSTRIAL 

0.09 

0.00 

0.12 

0.00 

0.15 

0.00 

0.18 

0.00 

0.21 

0.00 

0.29 

0.00 

0.38 

0.  00 

0.67 

0.00 

TOTAL 

0.09 

0.  12 

0.15 

oTIi 

0.21 

0.29 

0.38 

0.67 

SLUOGE  ITPO) 

GENERATED 

discharged 

0.10 

0.08 

0.13 

0.08 

0.16 

0.10 

0.19 

0.12 

0.26 

0.15 

0.33 

0.21 

0.63 

0.28 

0.56 

0.36 

TREATMENT  PLANT  TYPE 

:  ADVANCED 

BIOLOGICAL 

PLANT 

SLUDGE  HANDLING  TYPE  t  AGRICULTURAL  APPLICATION 


TOTAL  (SIOOO)  1093 


TABLE  IV  <  ANNUAL  COSTS  (8I000/YR) 


ANNUAL  CAPITAL 
NEW  PLANT 
EXPANO  TO  LEVEL  2 
EXPANSION 
SLUDGE  FACILITIES 
SLUDGE  FACILITIES 
SEWERS 
TOTAL  0 

TOTAL  ANNUAL 


1972  1975  l 9 SO  1985 

20  20  20 

23 

6  8  8 


14 

i* 

23 

33 

16 

43 

49 

72 

1990 

2000 

2010 

2020 

20 

20 

20 

20 

23 

13 

13 

13 

60 

60 

60 

60 

6 

6 

6 

4 

U 

11 

11 

11 

6 

6 

6 

6 

66 

66 

86 

106 

142 

160 

180 

200 

NOT  Fit  ANNUAL  COSTS  DO  NUT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  *  AN  INTtAEST  RATE  UF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


MASTtwATCR  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS  -  SURVEY 

SCOPE 

S7UQY 

PLAN  A  .  MANTUA 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

1440 

1645 

1850 

2115 

2380 

2940 

3620 

3975 

FLOW  (MGOI 

DONE  STIC 
INDUSTRIAL 

0.  16 

0.  13 

0.19 

0.14 

0.22 

0.15 

0.26 

0.16 

0.30 

0.17 

0.38 

0.20 

0*51 

0.23 

0.60 

0*26 

TOTAL 

5755 

olii 

0.37 

5742 

0.47 

0.58 

0.74 

0.86 

SLUOGE  (TPO) 

GENERATED 

DISCHARGED 

0.31 

0.20 

0.35 

0.22 

0*39 

0.29 

0*45 

0.26 

0.54 

0.34 

0.66 

0.42 

0.64 

0.54 

0.98 

0.63 

TREATMENT  PLANT  TYPE  *  ADVANCED  BIOLOGICAL  PLANT 
SLUOGE  HANDLING  fYPE  X  AGRICULTURAL  APPLICATION 

TABLE  1  x  PRESENT  WORTH  -  CAPITAL  COSTS  -  I 610001 

PRESENT 


WORTH 

1972  1979 

1980 

19*5 

1990 

2000 

2010 

2020 

RES10UAL 

NEW  PLANT 

526 

590 

590 

921 

EXPAND  TO  LEVEL  2 

172 

352 

392 

211 

EXPANSION 

230 

780 

109 

SLUOGE  FACILITIES 

124 

140 

190 

99 

SLUOGE  -FACILITIES 

...  66. 

- - 

- - 

.  .229 

■  -  ■  - - - 

- - -  .  . 

31.- 

RESIDUAL 

33 

total 

•73 

NET  CAPITAL  ~ 

10B7 

TABLE  II  t  PRESENT  WORTH  -  0.4N.  COSTS 


1972 

19T9 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

<»t000/VR) 

42 

91 

59 

T9 

97 

120 

153 

ITS 

SLUDGE 

1 ilOOO/YR) 

3 

3 

4 

9 

5 

7 

9 

10 

SEWERS 

I A1000/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 61000/ YR  ) 

99 

52 

58 

79 

103 

127 

163 

189 

PRESENT  VALUE  AT  BE6I*- 

NING  OF  PERIOD 

1 61000) 

128 

226 

281 

374 

•  13 

1022 

1239 

0 

PRESENT  WORTH 

(61000) 

128 

1*9 

164 

155 

240 

153 

94 

0 

NET  0**N.  * 

1121.93 

TABLE 

111 

x  TOTAL 

PRESENT  WORTH 

CAPITAL  (61000) 

1087 

0.4H. 

(61000) 

1121 

LANO 

1*1000) 

0 

TOTAL 

(61000) 

2209 

TABLE 

IV  X 

ANNUAL 

COSTS 

U1000/VRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

95 

45 

45 

45 

45 

95 

95 

EXPAND  TO 

LEVEL  2 

30 

30 

30 

30 

30 

EXPANSION 

60 

60 

60 

60 

SLUOGE  facilities 

10 

10 

10 

10 

10 

10 

10 

SLUDGE  FACILITIES 

IT 

IT 

17 

IT 

TOTAL  O.PN* 

99 

52 

58 

79 

101 

127 

163 

189 

TOTAL  ANNUAL 

45 

107 

ns 

164 

295 

288 

52S 

SSI 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  l  AN  INTEREST  RATE  OP  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


€ 


WASTE WAT Ek  TREATMENT  PLANT 
PLAN  A  •  AARON 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

34*377 

364584 

364  292 

398001 

411711 

481404‘ 

503361 

509660 

FLOW  INGDI 

DOMESTIC 

INDUSTRIAL 

55.81 

15.19 

62.46 

15.09 

69.10 

14.99 

75.90 

15.05 

82.71 

15.12 

95.53 

15.60 

112.55 
16.  48 

132*51 

1T.16 

total 

71.00 

77.54 

84.09 

90.  96 

97.  83 

111.33 

129.03 

149.67 

sludge  itpdi 

GENERATED 

DISCHARGED 

75.26 

48.17 

82.20 

52.61 

89.14 

57.05 

96.42 

61.71 

111. 53 
71.38 

126.92 

81.23 

147.09 

94.14 

170.62 

109.20 

TREATMENT  PLANT 

TYPE 

a  ADVANCED  BIOLOGICAL 

PLANT 

SLUDGE  HANDLING 

TYPE 

:  STRIP 

NINE  APPLICATION 

TABLE  1 

S  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  (31000) 

PRE  SENT 
NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 


EXISTING  PLANT 

586 

3900 

1673 

EXPANO  TO  LEVEL  1 

7140 

8000 

8000 

5711 

EXPAND  TO  LEVEL  2 

10808 

22000 

22000 

13200 

EXPANSION 

20122 

48500 

0 

SLUDGE  FACILITIES 

7854 

8800 

8800 

6283 

sludge  facilities 

4771 

11500 

0 

SENERS 

B8 

108 

10 

SEVERS 

698 

1200 

23* 

SEVERS 

1064 

3600 

1*3* 

RESIDUAL 

1108 

TOTAL  2855* 

NET  CAPITAL 

”52028 

TABLE  II  :  PRESENT  NORTH  -  0.*N.  COSTS 


1*72 

1975 

1*80 

1985 

1990 

2000 

2010 

2020 

PLANT 

— 

IS1000/YRI 

'  4275 

*670 

5064 

6723 

8569 

9752 

11303 

13111 

SLUDGE 

1  31000/YRI 

412 

450 

488 

351 

203 

231 

268 

311 

SENERS 

I  31000/ YR ) 

0 

0 

6 

6 

24 

24 

24 

24 

TOTAL 

I  *  1000/ VR) 

4688 

5120 

5558 

7081 

8797 

10008 

11596 

13447 

PRESENT 

VALUE 

AT  BEGIN- 

NING  OF 

PERIUO 

1  *10001 

128  TO 

21893 

25913 

32553 

66044 

75870 

87944 

0 

PRESENT 

NORTH 

1*10001 

12870 

17869 

15081 

13506 

19535 

11410 

6718 

0 

NET  0.4#t*  •  96993.9 


TABLE  HI  l  TOTAL  PRESENT  WORTH 


CAPITAL 

(*1000) 

52028 

0.*H. 

(*1000) 

96993 

LAND 

1*1000) 

118 

TOTAL 

1*1000) 

149140 

TABLE  IV  1  ANNUAL  COSTS  (81OO0/YR) 


1972 

1*75 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

301 

301 

301 

EXPANO  TO  LEVEL  1 

617 

617 

617 

417 

617 

617 

617 

EXPANO  TO  LEVEL  2 

1887 

1887 

1887 

1687 

1007 

E  XPANSI  ON 

3744 

3744 

3744 

3744 

37** 

SLUOGE  FACILITIES 

67* 

679 

629 

679 

679 

679 

67* 

SLUOGE  FACILITIES 

887 

•87 

887 

667 

007 

SEVERS 

7 

7 

? 

7 

T 

7 

7 

SEVERS 

86 

86 

86 

86 

•6 

0* 

SEVERS 

260 

260 

260 

260 

TOTAL  O.PN. 

4488 

5120 

5558 

7081 

8797 

10006 

11596 

13**T 

TOTAL  annual 

***4688 

6423 

69  «7 

14988 

16964 

18476 

20094 

2191$ 

NOTE  l  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  a  AN  INTEREST  RATE  OP  ?  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  KENT 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

33024 

48932 

64641 

61701 

98562 

121504 

139790 

150600 

PLOW  IHGDI 

DOMESTIC 

3.63 

5.70 

7.78 

10.05 

12.32 

15.80 

19.57 

22.59 

INDUSTRIAL 

2.20 

2.55 

2.90 

3.25 

3.61 

4.35 

5.  Of 

5.82 

TOTAL 

5.83 

8.25 

10.68 

13.30 

15.93 

20.15 

26.65 

28.41 

SLUOGE  1  TP  01 

GENERATED 

5.01 

7.10 

9.16 

11.44 

13.70 

17.33 

21.20 

24.43 

DISCHARGED 

5.01 

7.10 

9.18 

11.44 

13.70 

17.33 

21.20 

24.43 

TREATMENT  PLANT  TYPE  t 

PHYSICAL 

CHEMICAL 

PLANT 

SLUDGE  HANDLING  TYPE  S 

INCINERATION 

TABLE 

I  t  PRESENT 

NORTH 

-  CAPITAL 

COSTS  -  1*10001 

PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

NEW  PLANT  699B 

7240 

7240 

1447 

EXPAMO  TO  LEVEL  2  275 

560 

540 

336 

EXPANSION  1989 

5680 

5480 

4544 

SEWERS  3917 

4800 

480 

RESIOUAL  264 

TOTAL 

*807 

NET  CAPITAL  1291* 

TABLE 

II  <  PRESENT  WORTH 

1  -  0.*N.  COSTS 

• 

1972 

"  1975“  ” 

1980" 

1985 

1990 

2000" 

“  2oT6~  “ 

2020 

PLANT  (81000/YRi 

487 

*89 

*92 

1114 

1337 

1691 

2069 

23*5 

SLUOGE  1 81000/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

SEWERS  1 81000/ VR) 

0 

23 

23 

23 

23 

23 

23 

25 

TOTAL  1 81000/YRI 

4BT 

713 

916 

113* 

1361 

1715 

2093 

2409 

PRESENT  VALUE  AT  8E61N- 

NING  OP  PERIOO  (810001 

1576 

3342 

4213 

5124 

10805 

13376 

15811 

0 

PRESENT  NORTH  1 610001 

1576 

2728 

2452 

2126 

3196 

2011 

1207 

0 

NET  0.«N.  -  15299.2 

TABLE 

III  *  TOTAL 

PRESENT  WORTH 

CAPITAL  181000) 

12916 

□.♦H.  <610001 

15299 

LAND  (810001 

520 

TOTAL  1*10001 

28735 

TABLE 

IV  *  ANNUAL 

COSTS 

181000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

*21 

421 

*21 

*21 

621 

621 

*21 

EXPANO  TO  LEVEL  2 

48 

48 

48 

48 

48 

EXPANSION 

6*7 

687 

4*7 

4*7 

SEWERS 

347 

34T 

34T 

347 

347 

347 

347 

total  o.*m« 

4S7 

713 

916 

113* 

1361 

1715 

2093 

2400 

TOTAL  ANNUAL 

4*7 

1681 

1864 

2154 

2664 

1211 

3596 

4212 

NOTE  t  «  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDEO  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OP  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


wastewater  treatment 

■v 

r 

► 

2 

-i 

CORPS  Of 

ENGINEERS 

-  SURVfT 

SCOPE 

siuor 

PLAN  A  «  RAVENNA 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

POPULATION 

13445 

1/334 

22324 

29742 

37160 

58650 

68220 

74315 

FLOW  IMGOI 

OuNESTIC 

INDUSTRIAL 

1*4  a 

0.57 

2.08 

0.62 

2.68 

0.67 

3.  66 

0.72 

4.64 

0.77 

7.62 

0.91 

9.55 

1.05 

11.15 

1.19 

TOTAL 

2.05 

2.70 

3.35 

4.36 

5.41 

8.53 

10.60 

12.34 

SLUDGE  (TPO) 

GENERATED 

discharged 

..  -  2.17  . 
1.39 

2.86 

1.83 

3.55 

2.27 

4.  66 

2.97 

6.17 

3.95 

.  -  9.72.  . 
6.22 

.12.06 

7.  73 

14.07 

9.00 

treatment  PLANT 

TYPE  :  ADVANCED 

•IOLOGICAL 

PLANT 

SLUDGE  HAN0L1NG  TYPE  <  STRIP  NINE  APPLICATION 


TABLE  1  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  ItlOOO) 

PRESENT 


WORTH 

1972 

1975 

1980 

19BS 

1990 

2000 

2010 

2020 

RESIDUAL 

EXISTING  PLANT 
EXPAND  TO  LEVEL  1 
EXPANSION 

EXPANO  TO  LEVEL  2 
EXPANSION 

SLUDGE  FACILITIES 
SLUDGE  FACILITIES 
SEWERS 

195 

289 

3088 

1129 

2070 

776 

443 

1204 

300 

3460 

870 

1476 

2300 

7000 

1500 

1300 

300 

3440 

2300 

670 

557 

59 

2470 

1380 

979 

621 

209 

147 

RESIDUAL 

249 

TOTAL 

6426 

NET  CAPITAL  89 SO 

TAeLE  II  «  PRESENT  NORTH  -  0.«N.  COSTS 


1972 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

PLANT 

1  S1000/YR) 

202 

266 

330 

455 

592 

934 

1140 

1351 

SLUDGE 

mooo/YRi 

6 

11 

14 

15 

16 

26 

33 

38 

SEWERS 

mooo/YRi 

0 

7 

7 

7 

7 

7 

7 

7 

TOTAL 

ISIOOO/YRI 

210 

284 

551 

478 

616 

94B 

1201 

139T 

PRESENT 

VALUE 

«r  BEGIN** 

NIN6  OF 

PERI  00 

ISIOOOI 

650 

1305 

1702 

2245 

5565 

7417 

9124 

0 

PRESENT 

WORTH 

ISIOOOI 

650 

1065 

990 

931 

1646 

1145 

697 

0 

NET  0.*N.  •  TI2T.  31 

TABLE  III  <  TOTAL  PRESENT  NORTH 

CAPITAL  ISIOOOI  *950 

0.*H.  ISIOOOI  T12T 

LAND  ISIOOOI  0 


TOTAL  ISIOOOI  160TT 


TABLE  IV  <  ANNUAL  COSTS  IHOOO/TK) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

100 

100 

100 

E  XPANO  TO  ICVCt  1 

23 

25 

25 

25 

25 

25 

25 

EXPANSION 

247 

267 

247 

267 

26? 

247 

247 

EXPAND  TO  leva  2 

, 

197 

19? 

197 

197 

197 

EXPANSION 

540 

540 

540 

540 

SLUDGE.  FACJLilJES _ 

47  __ 

. 47  .. 

.  4T  _ 

.  61 

.  >7  . 

.  .67 

4? 

SLUOet  FACILITIES 

115 

115 

ns 

115 

SENERS 

104 

106 

106 

106 

106 

106 

104 

TOTAL  O.+M. 

210 

2(4 

351 

4TB 

616 

968 

1201 

1397 

TOTAL  ANNUAL 

210 

749 

816 

1140 

1951 

7315 

2616 

2114 

NOTE  I  <  ANNUAL  COSTS  00  NOT  INCLUOC  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  Of  T  PERCENT  HAS  USEO  FOR  ALL  CALCULATIONS 


asiewater  treatment 

PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  ,  RANDOLPH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

1820 

2160 

2500 

2850 

3200 

3840 

4650 

5000 

FLOW  IMGO) 

OOMESTIC 

INDUSTRIAL 

0.20 

0.00 

0.25 

0.00 

1 

o  o 
f»  o 

•  t 

o  o 

0.35 

0.00 

0.40 
0.  00 

0  *50 
0.00 

0.65 

0.00 

0.75 

0.00 

TOTAL 

0.20 

0.25 

0.30 

0.35 

0.40 

0.50 

0.65 

0.75 

SLUOGE  (TPO) 

GENERATED 
01 SCHARGEO 

0.21 

0.14 

0.27 

0.17 

0.32 

0.20 

0.37 

0.24 

0.46 

0.29 

0.57 

0.36 

0.T4 

0.47 

0.86 

0.55 

TREATMENT  PLANT  TYPE  :  ADVANCED  BIOLOGICAL  PLANT 
SLUOGE  HANDLING  TYPE  <  AGRICULTURAL  APPLICATION 


TABLE  1  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  I  $1000) 

PRESENT 

WORTH  1972  1975  L9B0  1985  1990  2000  2010  2020  RESIDUAL 


NEW  PLANT  44*  500  500  354 
EXPAND  TO  LEVEL  2  105  300  300  240 
EXPANSION  207  700  97 
SLUOGE  FACILITIES  111  125  125  B9 
ilUOGE  FACILITIES  40  205  2B 
SEWERS  172  211  21 

RESIDUAL  32  TOTAL  834 


NET  CAPITAL  1070 

TABLE  II  >  PRESENT  WORTH  -  0.*M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( $1000/ YR ) 

29 

34 

43 

61 

$3 

104 

135 

156 

SLUDGE 

l$1000/YR) 

3 

4 

4 

5 

6 

8 

11 

13 

SEWERS 

(  $1000/YR) 

0 

i 

i 

1 

1 

1 

1 

1 

TOTAL 

(41000/YR) 

32 

41 

49 

68 

91 

113 

147 

170 

PRESENT  VALUE 

AT  BEGIN- 

NINO  OF  PERI 00 

($1000) 

97 

187 

242 

327 

720 

918 

1114 

0 

PRESENT  WORTH 

($1000) 

97 

152 

141 

134 

213 

138 

85 

0 

MFT  n.*M.  » 

_ _ 943.809. 

— 

- - - 

- - 

— 

TABLE 

111  >  TOTAL 

PRESENT 

WORTH 

CAPITAL  IS1000)  1070 
O.+H.  ($10001  943 
LAND  ($1000)  8 


TOTAL  (410001  2042 


TABLE  IV  <  ANNUAL  COSTS  l$1000/VR> 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

38 

38 

38 

38 

58 

38 

38 

EXPAND  TO  LEVEL  2 

25 

25 

23 

25 

EXPANSION 

54 

54 

54 

54 

SLUOGE  FACILITIES 

9 

9 

9 

9 

9 

9 

9 

SLUOGE  FACILITIES 

15 

15 

15 

15 

SEWERS 

19 

IS 

15 

15 

If 

15 

IS 

TOTAL  O.PM. 

32 

41 

49 

48 

91 

115 

147 

170 

WASTEWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  EASTERLY 


1972 

1975 

1930 

1935 

1990 

2000 

2010 

2020 

POPULATION 

45*1765 

478288 

501812 

539314 

576316 

630533 

659683 

657573 

FLOW  (MGD) 

DOMESTIC 

INDUSTRIAL 

113.00 

12.00 

120.15 

12.35 

1 

127.30 

12.70 

130.95 

13.05 

134.60 

13.40 

143.60 

14.40 

148.80 

15.20 

156.10 

15-90 

TOTAL 

125.00 

132.50 

140.00 

144.00 

143.00 

153.00 

164.00 

172.00 

SLUDGE  (TPO) 

GENERATED 

DISCHARGED 

J8:J8 

140.45 

89.89 

148.40 

94.93 

152.64 

97.69 

168.72 

107.93 

180.12 

115.28 

186.96 

119.65 

196.08 

125.49 

TREATMENT  PLANT  TYPE 

:  ADVANCED  BIOLOGICAL  PLANT 

SLUDGE  HANDLING  TYPE 

:  STRIP 

mine  application 

TABLE 

I  :  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  ($1000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUE 

EXISTING  PLANT  15017 
EXPAND  TO  LEVEL  1  13835 
EXPAND  TO  LEVEL  2  21125 
SLUOGE  FACILITIES  13388 
SLUDGE  FACILITIES  5023 
SEWERS  840 

15500 

15000 

1458 

43000 

17000 

99853 

15500 

43000 

15000 

42336 

11066 

25800 

10/09 

2379 

291 

RESIUUAL  3611 

TOTAL 

93065 

NET  CAPITAL  65633 

TABLE 

M  I  PRESENT  WORTH  -  O.+M.  COSTS 

1972 

1975 

1980 

1985 

1993 

2000 

2010 

2020 

PLANT  ( $1000/ YR ) 
SLUOGE  (  $1.000/ YR ) 
SEWERS  ($1000/YR) 

7528 

1450 

0 

7979 

1537 

0 

8431 

1624 

7 

10643 

974 

7 

12964 

307 

7 

13840 

328 

7 

14  366 
341 

7 

15067 

357 

7 

TOTAL  C S1000/YR) 

3979 

9517 

1006  3 

11625 

13279 

1417E 

14714 

“15 4 3 2 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PER  100  ($1000) 

24270 

40143 

44464 

51057 

96421 

101460 

105869 

0 

PRESENT  WORTH  ($1000) 

24270 

32764 

25878 

21183 

28521 

15259 

8038 

0 

NET  0.*M.  *  155967. 

TABLE 

III  :  TOTAL 

PRESENT  WORTH 

CAPITAL  ($1000) 
O.+M.  ($1000) 
LAND  ($1000) 

65633 

155)66 

0 

TOTAL  ($1000) 

221609 

TABLE 

IV  :  ANNUAL 

COSTS 

($1000/YR) 

1972 

1975 

1930 

1985 

1949 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

EXPAND  TO  LEVEL  1 
EXPAND  TO  LEVEL  2 
SLUDGE  FACILITIES 
SLUOGE  FACILITIES 
SEWCRS 

TOTAL  O.+M. 

8979 

1196 

1157 

9517 

1196 

1157 

105 

10063 

1196 

3639 

1157 

105 

11625 

1146 

30'») 

1157 

1312 

195 

1  V7) 

“i'C'/TT 

7703 

1196 

3689 

1157 

1312 

105 

14176 

7703 

1196 

3t>89 

1157 

1312 

105 

14714 

7  706 
1196 
363) 
1157 
1312 

105 

15432 

•mxr  annual 

~wn 

llo7# 

12523 

17775 

2934/ 

~2')oZ\> 

3l>u0«: 

'wastewater  treatment  plant 

CORPS 

OF  ENGINEERS  -  SURVEY 

SCOPE 

STUDY 

PLAN  A  ,  EUCLID 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

115110 

128866 

142618 

159028 

175639 

206530 

226617 

237030 

FLOW  INGOI 

DOMESTIC 

INDUSTRIAL 

12.66 

1.8T 

16.88 

1.93 

17.11 

2.00 

19.  52 

2.06 

21.93 

2.12 

26.59 

2.01 

31.73 

1.90 

35.55 

1.79 

TOTAL 

16.53 

16.82 

19.11 

21.58 

26.05 

28.60 

33.63 

37.36 

SLUDGE  (TPOI 

GENERATED 

DISCHARGED 

15.60 

9.  86 

17.83 

11.61 

20.26 

12.96 

22.87 

16.66 

27.62 

17.55 

32.60 

20.87 

38.36 

26.56 

62.57 

27.26 

THE  AT  HE  NT  PLANT  TYPE  >  ADVANCED  BIOLOGICAL  PLANT 
SLUDGE  HANOLINC  TYPE  >  STRIP  NINE  APPLICATION 

TABLE  1  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  (SIOOOI 

PRESENT 


WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIOOAL 

EXISTING  PLANT  1806 

12000 

5168 

expand  to  level  l  1695 

1900 

1900 

1356 

EXPANSION  3126 

3500 

3500 

2698 

EXPAND  TO  LEVEL  2  3193 

6500 

6500 

3900 

EXPANSION  2957 

10000 

1399 

SLUDGE  FACILITIES  2162 

2600 

* 

2600 

1713 

SLUDGE  FACILITIES  1066 

3600 

503 

RESIDUAL  661 

TOTAL 

16521 

NET  CAPITAL  15362 

TABLE  11  <  PRESENT  WORTH  -  0.»N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1 81000/ YR I 

1036 

1197 

1360 

1732 

2150 

2557 

3007 

3339 

SLUOGE  (81000/YR) 

112 

130 

16? 

108 

60 

U 

83 

93 

SEWERS  IS1000/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  1 81000/YR) 

1166 

1327 

1508 

1861 

2210 

2628 

3091 

3632 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO  1 810001 

3266 

5812 

6666 

83  OT 

16995 

20088 

22909 

0 

PRESENT  WORTH  (81000) 

3266 

6766 

3996 

3666 

502T 

3021 

1750 

0 

NET  Q.»N.  *  25232.1 

TAKE 

:  111  :  TOTAL 

PRESENT  WORTH 

CAPITAL  181000) 

15362 

J3.*M.  _l*1000l__. 

_ 25232 ..  . 

LAND  181000) 

360 

TOTAL  1810001 

60936 

TABLE 

:  IV  >  ANNUAL 

COSTS 

U1000/VRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

926 

926 

926 

EXPANO  TO  LEva  1 

166 

166 

166 

166 

166 

166 

166 

EXPANSION 

270 

270 

2T0 

2T0 

270 

270 

270 

EXPANO  TO  LEVa  2 

SST 

357 

55T 

357 

SST 

EXPANSION 

TT1 

m 

771 

771 

SLUOGE  FACILITIES 

185 

185 

185 

185 

183 

185 

185 

SLUOGE  FACILITIES 

2TT 

2TT 

277 

277 

TOTAL  0.6N. 

1166 

1327 

1508 

1861 

2210 

2628 

3091 

3632 

TOTAL  ANNUAL 

1166 

1928 

2109 

2999 

4416 

S760 

6223 

6564 

NOTE  1  *  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OP  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


wastewater  treatment  plant 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  WESTERLY 


1972 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION  160000 

155500 

15 1000 

151000 

151000 

152000 

153000 

160000 

FLOW  1 WGOI 

DOMESTIC 

29.01 

28.70 

28.40 

28.75 

29.10 

30.09 

31. 08 

32.97 

INDUSTRIAL 

6.90 

7.82 

8.74 

9.66 

10.59 

11.13 

11.67 

12.21 

TOTAL 

35.91 

14.  52 

37.14 

38.41 

39.69 

41  .22 

42.75 

45.18 

SLUOGE  ITPOt 

GENERATED 

30.  88 

31.41 

31.94 

33.04 

34.13 

35.45 

36.76 

38.85 

DISCHARGED 

30.88 

11.41 

31.94 

33.04 

34.13 

35.45 

36.76 

38.85 

TREATMENT  PLANT  TYPE  X 

PHYSICAL 

CMEN1CAL  PLANT 

SLUDGE  HANOLING  TYPE  : 

INCINERATION 

TABLE  I  2  PRESENT 

WORTH 

-  CAPITAL  COSTS  -  IS1000I 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

EXPANSION  38664 

40000 

40000 

7999 

EXISTING  PLANT  $693 

1924T 

2694 

RESIDUAL  414 

TOTAL 

10694 

NET  CAPITAL  43942 

TABLE 

11  t  PRESENT  WORTH  -  O.+M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1 SlOOO/YRl 

3014 

3066 

3117 

3224 

3331 

3460 

3588 

3792 

SLUOGE  IMOOO/YR! 

0 

0 

0 

0 

0 

0 

0 

0 

SEWERS  f  SIOOO/VR } 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  TSIOOO/VR) 

3014 

3066 

3117 

3224 

3331 

3460 

3588 

3792 

PRESENT  VALUE  AT  BEGIN- 

N1NG  OF  PERIOD  I *10001 

7979 

12677 

13003 

13441 

23653 

24755 

25922 

0 

PRESENT  WORTH  1  SI 0001 

7979 

10347 

7567 

5577 

7055 

3723 

1980 

0 

NET  0.«M.  •  44231.1 

TABLE 

Ill  :  TOTAL 

PRESENT  WORTH 

CAPITAL  IS1000) 

43942 

D.tM.  IS1000) 

44231 

LAND  IS1000I 

0 

TOTAL  1810001 

88173 

TABLE 

IV  X  ANNUAL 

COSTS 

(S1000/YR) 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXPANSION 

3411 

3431 

3431 

3431 

3431 

3431 

3431 

EXISTING  PLANT 

1485 

14S5 

1485 

1485 

TOTAL  0«*N<p 

3014 

3066 

3117 

3224 

3331 

3460 

3588 

3792 

TOTAL  ANNUAL 

3014 

6497 

6S48 

6655 

8247 

6376 

6504 

6706 

NOTE  1  t  ANNUAL  COSTS  00  NOT 

INCLUOE 

PRESENT 

OUTSTANDING 

BONDED 

INDEBTEDNESS 

NOTE  2  l  AN  INTEREST  RATE  OF 

T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 

WASTEWATER  Tkt  AT NENT  PLANT 


CORPS  UE  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  •  CHAAUON 


1ST  2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

1800 

2980 

4160 

6080 

8000 

10000 

12100 

13300 

FLOW  ( MGU) 

DOMESTIC 

industrial 

0.  02 
0.00 

0.03 

0.00 

0.03 

0.00 

0.07 

0.00 

0.10 

0.00 

0.13 

0.00 

0.17 

0.00 

0.20 

0.00 

TOTAL 

0.02 

0.03 

0.03 

0.07 

0.10 

0.13 

0.17 

0.20 

SLUDGE  (IPO) 

GENERATED 

DISCHARGED 

0.  DO 

o.uo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

O.Og 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  S  PRELIMINARY  TREATMtNT 
SCUOGE  HANDLING  TYPE  S  NONE 


TABLE 

1  :  present 

WORTH  - 

CAPITAL 

COSTS  -  1*10001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

EXISTING  PLANT  34 

50 

50 

19 

SEWERS  203 

350 

69 

ReSIOUAl  3 

TOTAL 

89 

M£T  CAPITAL  234 

• 

TABLE 

11  s  PRESENT 

WORTH  - 

•  0.»N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  (StOOd/YiM 

0 

0 

0 

0 

0 

0 

0 

1 

SLUDGE  («1UOO/Yi<) 

0 

0 

0 

0 

0 

0 

0 

0 

SEMEKS  ( *1000/ YR 1 

0 

0 

1 

1 

1 

1 

1 

1 

TOTAL  ( 31000/ YR) 

0 

0 

2 

2 

2 

2 

2 

2 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PER  100  (S10U0I 

0 

4 

0 

9 

16 

18 

19 

0 

PRESENT  WORTH  (31000) 

0 

3 

4 

3 

4 

2 

1 

0 

NET  0.4M.  *  21.5991 

TABLE 

111  :  TOTAL 

PRESENT 

WURTH 

CAPITAL  I $1000)  234 
0.*M.  U1UU0)  21 
LAND  (3100Q)  0 


CAPITAL  131000)  234 
0.*M.  U1UOO)  21 
LAND  (3100Q)  0 


TOTAL  CS1000)  256 


TABLE  IV  z  ANNUAL  COSTS  131000/YR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

AKNOAl  CAPITAL 

i  «l  IT  1  KG  PLANT 

4 

4 

4 

4 

4 

4 

U  S 

25 

25 

25 

25 

25 

25 

"in  o,*».  0 

0 

2 

2 

2 

2 

2 

2 

•  A  •*#/ A*  0 

0 

31 

31 

31 

32 

32 

32 

MW’**-  Mi  OO  NOT  INCLUDE 

PRESENT 

CUT  ST  ANCING 

tiCNOEO 

INDEBTEDNESS 

*  ;«>  .  .7  p>  AT  t  tiA  f  *  fcK  Lt  N  f  uA  S  OSLO  Hjh  A Ci  CALCULATIONS 


STORMWA  TEA  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOV 


PLAN  A  .  CM- 1(2 


1972 

IBIS 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

I  YR  STORM  RUNOFF 

. 

_  A3 

-B7 _ 

J»9 - 

_  su 

107 

ANNUAL  RUNOFF 

0 

597 

1195 

1238 

1282 

1368 

1493 

1679 

SLUDGE  QUANT I TIES  IDT/YR) 
SEDIMENT. BASIN 

0 

(72 

1744 

1808 

1871 

199* 

2179 

2451 

TREATMENT  PLANT 

0 

0 

728 

755 

782 

833 

910 

1024 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 


SLUDGE  HANDLING 

x  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN 

X  EARTH 

TABLE 

1  x  PRESENT 

WORTH  * 

CAPITAL 

COSTS  -  1  >10001  : 

PRESENT 

WORTH 

1972 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

RES10UAL 

SLUDGE  HANDLING 

330 

520 

520 

445 

BASIN 

523 

900 

179 

PIPES 

291 

500 

99 

RESIDUAL 

2« 

TOTAL 

725 

NET  CAPITAL 

1117 

TABLE 

11  >  PRESENT 

NORTH  -  Q.FH.  COSTS 

* 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 11000/YR) 

0 

0 

296 

34T 

401 

427 

467 

525 

SLUOGE 

(61000/YR) 

0 

0 

48 

50 

52 

55 

60 

68 

SEWERS 

(tIOOO/VRI 

0 

0 

2 

2 

2 

2 

2 

2 

TOTAL 

1 (1000/YRI 

o 

0 

34T 

400 

456 

485 

530 

596 

PRESENT  VALUE  AT  BEGIN* 

NING  OF  PERIOD 

1 >10001 

0 

0 

1533 

1755 

3307 

3569 

3958 

0 

PRESENT  WORTH 

(>1000* 

0 

0 

892 

728 

978 

536 

302 

0 

NET  0.*M«  - 

343B.43 

TABLE 

ill  t  TOTAL 

PRESENT 

WORTH 

.  .. 

CAPITAL 

1 61000) 

1117 

O.^N* 

161000) 

3438 

LAND 

161000) 

700 

TOTAL 

161000) 

5256 

(ABLE  IV  I  ANNUAL  COSTS  IBIOOO/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANDLING 

40 

40 

60 

40 

60 

60 

BASIN 

65 

65 

65 

65 

65 

65 

PIPES 

36 

36 

36 

36 

36 

36 

TOTAL  0.6N. 

0 

A 

347 

400 

456 

485 

530 

596 

TOTAL  ANNUAL 

0 

0 

489 

541 

597 

*27 

*72 

737 

NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STOKMWAIER  IREATNtNT  PLAN! 
PLAN  A  .  CM- 3 


CuRPS  UP  ENUNEkKS  -  SURVEY  SCOPE  SIUOY 


1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

SIOOKHAIfk  VOLUME  (MG) 

1  YR  SI  CRM  RUNOFF 

0 

4 

9 

11 

14 

19 

24 

24 

ANNUAL  RUNOFF 

0 

72 

145 

181 

218 

291 

363 

363 

SLUDGE  UUANTI TIES  (OT/Vftl 

SEO l MEN 1*8 A  SIN 

0 

105 

211 

264 

316 

424 

529 

529 

TREATMENT  PLANT 

0 

0 

88 

110 

132 

177 

221 

221 

TREATMENT  SCHEME  S  STORAGE  PLUS  TREATMtNT  AT  MUNICIPAL  PLANT 
SLUDGE  HANOUNG  i  PERIODIC  REMOVAL  TG  LANDFILL  CR  RECYCLE 
STORAGE  BASIN  t  EARTH 


PRESENT 

NORTH 


TABLE  1  :  PRESENT  wORTH  -  CAPITAL  COSTS  -  UluOOl 


1990  2000 


SLUDGE  HANDLING 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


TABLE  XI  5  PRESENT  WORTH  -  COSTS 

19TS  i960  1985  1990  2000  2010 


TABLE  Ill  S  TOTAL  PRESENT  NORTH 

CAPITAL  UlOCO)  308 
0.4M.  U1000)  467 
LANO  1110001  73 


TOTAL  CSIQOQ) 


2020  P.E'luUAL 


TOTAL  195 


PLANT 

( AlOOO/YN) 

0 

0 

0 

63 

63 

78 

98 

98 

SLUDGE 

1  1  La-03/ YR)  _ 

0 

0 

0 

e 

8 

-  11 

.  14 

14 

SEWERS 

( S1000/YR J 

0 

0 

0 

l 

1 

1 

I 

1 

total 

IA1000/YKJ 

0 

0 

0 

73 

73 

91 

US 

IT 4 

PRESENT 

VALUE  AT  BEGIN— 

NING  OF 

PERIOD  ISIOUOI 

0 

0 

0 

301 

581 

729 

802 

0 

PRESENT 

SURTH  4*10001 

0 

0 

0 

125 

171 

106 

61 

0 

ANNUAL  CAPITAL 

SLUDGE  HANOUNG 

BASIN 

PIPES 

TOTAL  0* ♦  H. 

TCTAL  ANNUAL 


TABLE  IV  S  ANNUAL  COSTS  ( tlOOJ/Yftl 
1475  1980  1985  1990 


1965 

1990 

2000 

2010 

2  020 

25 

25 

25 

25 

25 

8 

8 

8 

8 

8 

21 

21 

21 

21 

21 

?  3 

73 

91 

114 

114 

129 

129 

147 

170 

TTo 

NOTE  1  I  ANNUAL  COSTS  00  MU  iNCLUut  PRLStNl  QUl  STANDING  BONDtO  I  NuEQTLLNLS  S 
NOTE  2  *  AN  I  Nik  ME  st  R  At  k  OF  7  PtRUKl  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PUNT 
PLAN  A  .  CH-4 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

19T5 

I960 

198  5 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

0 

0 

1 

3 

5 

7 

SO 

ANNUAL  RUNOFF 

0 

0 

0 

30 

60 

89 

119 

1*9 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT-BASIN 

0 

0 

0 

0 

8? 

129 

173 

217 

TREATMENT  PLANT 

0 

0 

0 

0 

36 

54 

72 

90 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


TABLE  I  1  PRESENT  WORTH  -  CAPITAL  COSTS  -  <*10001 . 


PRESENT 

WORTH  1972 

1973 

1980 

19RS 

1990 

2000 

MiO 

2020 

RESIOUAL 

SLUDGE  HANDLING 

u 

46 

6 

BASIN 

62 

210 

» 

PIPES 

so 

300 

119 

RESIOUAL 

• 

TOTAL 

210 

NET  CAPITAL  ‘ 

IS* 

TABLE  II  I  PRESENT  WORTH  ~  0.»N.  COSTS 


I9»2 

1VS 

L9G0  ' 

19B5 

1990 

2000 

2010 

2020 

PLANT 

( A 1000/YRI 

0 

0 

0 

0 

IT 

24 

32 

*0 

SLUDGE 

( $1000/ YR ) 

0 

0 

0 

0 

2 

3 

4 

6 

SEWERS 

.  » 

(A1000/YR1 

0 

0 

0 

0 

1 

1 

i 

i 

TOTAL 

IA1000/YRI 

0 

0 

0 

0 

21 

29 

so 

41 

PRESENT  VALUE 

AT  BEGIN- 

KING  OF  PERIOD 

1*10001 

0 

0 

0 

0 

ITT 

2ST 

90S 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

92 

35 

23 

0 

NET  0.»N.  • 

1U.SS9 

TABLE 

III  1  TOTAL 

PRESENT 

WORTH 

CAPITAL 

1*10001  : 

IS* 

0.*M. 

<•10001 

111 

LAND 

1*10001 

11 

TOTAL 

1*10001 

2TB 

TABLE  IV  ■  ANNUAL  COSTS  IS1000FTRI 


ANNUAL  CAPITAL 

SLUDGE  HANDLING 

BASIN 

PIPES 

TOTAL  O.HL 
I  DIAL  ANNUAL 


mi  I  VS  IS  BO  IMS  I  MO  MOO  M10  2020 


3 

3 

3 

3 

IS 

13 

IS 

19 

21 

21 

21 

21 

0 

0 

0 

0 

21 

29 

3B 

*T 

0 

0 

0 

0 

*i 

69 

TO 

•• 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  SONOEO  INOEBIEONESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


stormwater  treatment  plant 

PLAN  A  ,  CH-S 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOT 


1472 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

stormwater  volume  img> 

I  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

4 

10 

12 

annual  runoff 

0 

0 

0 

0 

0 

108 

III 

194 

SLUDGE  0UANIIT1ES  IDTjfYR) 
SEDIMENT. 8AS IN 

o  ' 

- 

0 

"  o — 

”T57 

'  216  ~ 

283 

treatment  plant 

0 

0 

0 

0 

0 

45 

90 

ut 

TREATMENT  SCHEME  s 
SLUDGE  HANOI ING  : 
STORAGE  BASIN  s 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
EARTH 


TABLE  I  i  PRESENT  WORTH  -  CAPITAL  COSTS  -  ISIOOOI 


PRESENT 

WORTH  1972  4975  19S0  19B5  1990  2000 


2010  2020  RESIDUAL 


SLUDGE  HANDLING  8 
BASIN  n 
PIPES  AS 


59 

250 

300 


25 

ISO 

1B0 


RESIDUAL  13 

NET  CAPITAL  77 


TOTAL  355 


TABLE  II  <  PRESENT  WORTH  -  0.«H.  COSTS 


1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

PLANT 

I A  1000/ YR) 

0 

0 

0 

0 

0 

29 

41 

52 

SLUDGE 

<  AlOOO/YRI 

0 

0 

0 

0 

0 

6 

4 

7 

SEWERS 

tUOOO/YRI 

0 

0 

0 

0 

0 

1 

1 

1 

TOTAL 

IHOOO/YR) 

0 

0 

0 

o 

0 

IS 

91 

*1 

PRESENT  VALUE  AT  BEGIN- 

HI  HQ  OF  PERIOD 

1*10001 

0 

0 

0 

0 

0 

505 

199 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

0 

45 

10 

0 

NET  O.HIb  • 

76.3*96 

TABLE  lit 

*  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001 

7T 

1*10001 

7* 

LAND 

<•10001 

15 

TOTAL 

1*10001 

1*9 

TABLE 

IV  t 

ANNUAL 

COSTS  1*1000/ VRI 

19T2 

1975 

19B0 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

6 

6 

4 

BASIN 

1* 

1* 

IB 

PIPES 

21 

21 

21 

TOTAL  0.*H. 

0 

0 

0 

0 

0 

35 

*1 

41 

TOTAL  ANNUAL 

0 

o 

~0 

0 

o 

79 

94 

104 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  80*010  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OP  T  PERCENT  «S  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  ,  CH-6 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1)72 

ms 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  VR  STORM  RtMOFF 

0 

0 

0 

3 

6 

11 

15 

18 

ANNUAL  RUNOFF 

0 

0 

0 

53 

106 

161 

216 

26? 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT.  BASIN 

0 

0 

0 

0 

156 

235 

312 

889 

TREATMENT  PLANT 

0 

0 

0 

0 

64 

98 

130 

162 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  •  EARTH 


TABLE  1  J  PRESENT  WORTH  ~  CAPITAL  COSTS  -  ItlOOO) : 


PRESENT 

WORTH 

1972 

1973 

1980 

19B5 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUDGE 

HANDLING 

26 

B3 

11 

BASIN 

88 

800 

119 

PIPES 

88 

800 

119 

RESIDUAL 

9 

TOTAL 

251 

NET  CAPITAL  III 


TABLE  II  <  PRESENT  WORTH  -  0**N*  COSTS 


■ 

19T2 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

PLANT 

I  A1000/YR) 

0 

0 

0 

0 

30 

63 

57 

T2 

SLUDGE 

1  *1000/ VRI 

0 

0 

0 

0 

4 

6 

8 

10 

SEWERS 

<tlOOO/VRl 

0 

0 

0 

0 

1 

1 

1 

1 

TOTAL 

1 *1000/ VRI 

0 

0 

0 

0 

86 

51 

68 

86 

PRESENT  VALUE 

AT  BEGIN- 

KING  OF  PERI  00 

1*10001 

0 

0 

0 

0 

309 

619 

535 

0 

PRESENT  NORTH 

1*10001 

0 

0 

0 

0 

91  . 

63 

60 

0 

NET  0.*N.  - 

195*530 

TABLE 

III  t  TOTAL 

PRESENT 

NORTH 

CAPITAL 

151000) 

192 

0.4N. 

1*10001 

195 

LAND 

uioooi 

20 

TOTAL 

1*1000) 

607 

TABLE  tV  •  ANNUAL  COSTS  (91000/YR) 


1972 

1973 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HA  NO  LI  MG 

6 

6 

6 

'  6 

BAS  IN 

21 

21 

21 

21 

PIPES 

21 

21 

21 

21 

TOTAL  0.4ft. 

0 

0 

0 

0 

36 

51 

68 

86 

TOTAL  ANNUAL 

0 

0 

0 

0 

86 

101 

117 

136 

NOTE  1  I  ANNUAL  COSTS  OO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOEQ  INDEBTEDNESS 
NOTE  2  I  AM  INTEREST  RATE  OP  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORNNATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  .  CH-7 

1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

STORNNATER  VOLUME  IMG) 

1  VR  STORM  RUNOFF 

0 

0 

0 

i 

2 

3 

i 

3 

ANNUAL  RUNOFF 

0 

0 

0 

IS 

30 

45 

41 

*i 

SLUDGE  QUANTISES  IOT/YRI 

SEDIMENT* BASIN 

0 

• 

0 

0 

75 

112 

152 

152 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT 

SLUDGE  HAMOLING  1  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


TABLE 

1  t  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*10001 . 

1 

PRESENT 

WORTH 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  502 

1700 

237 

BASIN 

29 

100 

39 

PIPES 

59 

200 

79 

RESIDUAL  U 

TOTAL 

357 

_  _NEl. CAPITAL _ JU_ 

— 

- - 

- - 

_  _ _ 

.  — _ _ 

_ _ _ 

TABLE 

11  A  PRESENT 

NORTH  -  0*«M.  COSTS 

' 

1972 

1975 

I960 

19BS 

1990 

2000 

2010 

2020 

PLANT 

((1000/VR) 

0 

0 

0 

0 

7 

11 

15 

IS 

SLUDGE 

<  SLOOO/VRI 

0 

0 

0 

0 

i 

2 

3 

3 

SEWERS 

IS1000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

U1000/YRI 

0 

0 

0 

0 

10 

15 

20 

20 

PRESENT 

VALUE  AT  BEGIN- 

NING  OF 

PERIOD  1*1000) 

0 

0 

0 

0 

09 

125 

140 

0 

PRESENT 

NORTH  1*10001 

0 

0 

0 

0 

20 

10 

10 

0 

NET  O* AH*  •  55*7411 

TABLE  III  I  TOTAL  PRESENT  NORTH 

CAPITAL  IUOOOI  577 

0.*M.  I *1000)  55 

LAND  1*10001  4 


TOTAL  I (10001  *17 


TABLE  IV  <  ANNUAL  COSTS  K1000/VR) 


1972 

1975 

19*0 

1909 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

1  "  ' 

TREATMENT  PLANT 

131 

1*1 

131 

in 

(AS  IN 

7 

T 

7 

T 

PIPE* 

14 

14 

14 

1A 

TOTAL  0«**« 

0 

0 

0 

0 

10 

19 

20 

20 

TOTAL  ANNUAL 

0 

0 

0 

0 

143 

LAB 

ITS 

173 

NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  •  AN  INTEREST  RATE  OP  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  .  CH-B 

1972 

1979 

19B0 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

L  YR  STORM  RUNOFF 

0 

0 

0 

1 

a 

a 

« 

5 

ANNUAL  RUNOFF 

0 

0 

0 

25 

58 

58 

71 

TS 

SLUOGE  QUANTITIES  (OT/VRI 

SED1MENT.BASIN 

0 

0 

0 

Q 

120 

120 

1B2 

ita 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

- - 

- -  _ 

- — - 

- — -- 

.  _ 

treatment  SCHEME  <  STORAGE  PLUS  TREATMENT 


SLUOGE  HANDLING 

STORAGE  BASIN 

l  PERIODIC 

r  EARTH 

PRESENT 

WORTH 

REMOVAL  TO  LANDFILL  OR  RECYCLE 

TABLE  I  I  PRESENT  WORTH  - 

I9T2  1975  X9B0  19B5 

CAPITAL  COSTS  *  U1000I  . 

1990  2000  2010 

2020 

RES10UAL 

TREATMENT  PLANT 

591 

2000 

279 

BASIN 

12 

110 

51 

pipes 

702 

2t4T 

109B 

RESIDUAL. 

93 

TOTAL 

13B2 

NET  CAPITAL  1353 


TABLE  II  l  PRESENT  NORTH  -  0.+N.  COSTS 


1972 

1975  19 tO  19B9 

1990 

2000 

2010 

2020 

PLANT 

ItlOOO/VRI 

o 

0  0  0 

12 

12 

18 

IB 

SLUOGE 

IBIOOO/VRI 

0 

0  0  0 

1 

1 

4 

4 

SEWERS 

(A1000/VR1 

0 

0  0  0 

11 

11 

13 

13 

TOTAL 

1 A IQOO/YRI 

0 

0  0  0 

28 

28 

14 

14 

PRESENT  VALUE  AT  BEGIN- 

NINC  OF  PERIOD 

1 A1000I 

0 

0  0  0 

19B 

225 

253- 

0 

PRESENT  WORTH 

It  10001 

0 

0  0  0 

SB 

33 

19 

0 

NET  0.4-M.  • 

111.9S4 

TABLE  III  <  TOTAL  PRESENT  WORTH 

CAPITAL  ItlOOOl 

135J 

0.»H.  ItlOOOl 

111 

LAND  ItlOOOl 

l 

TOTAL  ItlOOOl 

15*0 

TABLE  IV  1  ANNUAL  COSTS 

ItlOOO/VRI 

1972 

1975  19B0  19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATNENT 

PLANT 

154 

154 

154 

134 

BASIN 

7 

7 

7. 

T 

PIPES 

191 

191 

191 

191 

TOTAL  0.»IG 

0 

0  0  0 

2t 

28 

1* 

34 

TOTAL  ANNUAL 

0 

0  0  0 

352 

182 

390 

390 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  3  >  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  A  ,  CH-9 


1972 

1975 

1980 

198S 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 


1  rft  STORM  RUNOFF 

0 

0 

0 

2 

A  • 

4 

9 

ii 

ANNUAL  RUNOFF 

0 

0 

0 

31 

62 

94 

124 

1ST 

SLUDGE  QUANTITIES  I0T/VRI 

SEDIMENT .BAS  IN 

0 

0 

0 

0 

155 

23  5 

315 

392 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  *  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  I  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*1000) 

PRESENT 

NORTH  1972  197*  1980  19«S  1990  2000  2010  2020  RESIOUAL 


treatment  plant 

TOO 

2700 

327 

BASIN 

♦T 

1*0 

*3 

PIPES 

99 

200 

79 

RESIDUAL 

20 

TOTAL 

321 

NET  CAPITAL  _ 

SB* 

TABLE  II  <  PRESENT  NORTH  -  D.*M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

(  S1000/YM 

0 

0 

0 

0 

15 

23 

31 

39 

SLUDGE 

(*iooo/vr) 

0 

0 

0 

0 

3 

5 

7 

9 

SEWERS 

<  AlOOO/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 *1000/ VR) 

0 

0 

0 

0 

20 

30 

40 

SO 

PRESENT 

VALUE 

AT  BEOIM- 

NINO  OF 

PERI  00 

1 41000 » 

0 

0 

0 

0 

178 

2*8 

317 

0 

PRESENT 

NORTH 

i*iooo) 

0 

0 

0 

0 

52 

3T 

2* 

0 

NET  O.-M 

I.  • 

11*.  33 

TABLE  111 

*  TOTAL 

PRESENT 

NORTH 

CAPITAL  141000) 

884 

0.*M» 

1*10001 

114 

■  -  - 

— 

— 

- - 

-  — 

LAND 

^-J»JOpp> _ _ 

- - - 

------ - 

TOTAL  1*10001  1011 


TABLE 

IV  l  ANNUAL 

COSTS 

C41000/YR) . 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

208 

208 

208 

208 

BASIN 

11 

11 

11 

11 

PIPES 

1* 

1* 

1* 

14 

TOTAL  0.»N. 

0 

0 

0 

0 

20 

30 

*0 

50 

TOTAL  annjal 

0 

0 

0 

0 

25* 

2** 

27* 

284 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 

PLAN  A  ,  CM— TO 


1972 

1975 

1990 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

IMGI 

1  YR  STORM  RUNOFF 

0 

14 

29 

30 

31 

32 

52 

32 

ANNUAL  RUNOFF 

0 

19T 

595 

410 

426 

457 

457  . 

4ST 

SLUOGE  QUANTITIES 

(OT/VRI 

SEDIMENT. BAS  IN 

0 

493 

9BT 

1026 

1065 

1142 

1142 

1142 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  S 

STORAGE 

PLUS  TREATMENT 

SLUDGE  HANOI TNG  : 

PERIOOIC 

REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASIN  S 

EARTH 

table  i 

1  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  (11000) 

PRESENT 

WORTH 

19T2 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

treatment  PLAHt 

580 

1400 

0 

PLANT  EXPANSION 

91* 

3100 

433 

BASIN 

1U 

275 

. 

02 

PIPES 

UBS 

2794 

B35 

RESIDUAL 

52 

TOTAL 

1351 

NET  CAPITAL 

271* 

• 

TABLE  H  , J  ^PRESENT  NORTH  -  0,*M.  COSTS 


1972 

1975 

11*0 

19BS 

1990 

2000 

2010 

2020 

PLANT 

l*1000/VRI  . 

0 

0 

0 

104 

106 

114 

114 

114 

SlUOGE 

( tlOOO/VR) 

0 

0 

0 

2* 

26 

2B 

2* 

2* 

SEMENS 

mooo/vRi 

0 

0 

0 

13 

13 

13 

13 

13 

TOTAL 

(*  1000/ nu 

o 

0 

"o 

147 

14T 

154 

154 

154 

PRESENT  VALUE  AT  BEGIN- 

MING  OF  PERIOD 

CtlOOOl 

0 

0 

0 

602 

1044 

II  DO 

1100 

0 

PRESENT  NORTH 

1*10001 

0 

0 

0 

250 

315 

145 

04 

0 

NET  0*+M.  • 

*15.343 

TABLE  111  > 

TOTAL 

PRESENT  NORTH 

CAPITAL  1*10001 

2714 

0.*N. 

1*1000) 

615 

LAND 

U1000I 

34 

TOTAL 

1*10001 

3541 

TABLE  IV  <  1 

1  MM UAL 

COSTS 

IB1000/VR) 

1972 

1975 

19*0 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatment 

PLANT 

108 

10B 

10B 

100 

10B 

PLANT  EXPANSION 

239 

239 

239 

239 

BASIN 

19 

19 

19 

19 

19 

PIPES 

201 

201 

201 

201 

201 

TOTAL  0.4N. 

0 

0 

0 

14? 

14T 

15* 

15* 

154 

total  annual 

0 

0 

*0 

4T6 

715 

725 

725 

T2S 

NOTE  1  t  ANNUA! 

.  COSTS  00  NOT 

INCLUDE 

PRESENT 

OUTSTANDING 

BONOEO 

IN0E8TE0NCSS 

NOTE  2  1  m  INTEREST  RRTE  OF 

T  PERCENT  WAS  USEO  FOR 

ALL  CALCULATIONS 

C 


STORMWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  CH-ll 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

(MG) 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

11 

13 

16 

ANNUAL.  RUNOFF 

0 

0 

0 

0 

0 

164 

197 

246 

SLUDGE  QUANTITIES 

tOT/YRI 

SEOIMENT. BASIN 

0 

0 

0 

0 

0 

410 

492 

615 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  « 

storage 

PLUS  TREAT  RENT" 

- - - 

- - -  . 

"  - 

— —  r 

w  - - - 

SLUDGE  HAN0L1NG  * 

PERIODIC 

REMOVAL 

TO  LAN0F11L 

OR  RECYCLE 

STURAGE  BASIN  : 

EARTH 

TABLE  I 

<  PRESENT 

NORTH 

-  CAPITAL 

COSTS  -  1810001 

PRESENT 

NORTH 

1972 

1975 

19  BO 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT 

496 

3300 

1615 

BASIN 

30 

200 

120 

PIPES 

30 

200 

120 

RESIDUAL 

64 

TOTAL  1655 

NET  CAPITAL 

692 

TABLE  11  S  PRESENT  NORTH  -  0.*M.  COSTS 


1972  1975  19&0  1985  1990  2000  2010  2020 


PLANT  IMOOO/VRI  0  0  0  0  O  61  59  A1 

SLUDGE  ( A1000/YRI  0  0  0  0  0  10  12  15 

SEWERS  I 81000/YR1  0  0  0  O  0  -  0-  •  A — - 0- 

TOTAL  1 A1000/YR)  0  0  0  0  O  52  62  '  77 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  I  *1000  )  0  0  0  0  0  603  693  O 

PRESENT  NORTH  1810001  0  0  0  0  0  60  IT  0 

NET  0. PH,  *  98.3192 

TABLE  111  >  TOTAL  PRESENT  NORTH 

CAPITAL  (810001  692 

O.PM.  (810001  9B 

LAND  (810001  6 


TOTAL  (810001  596 


TABLE  IV  »  ANNUAL  COSTS  (81000/YR1  . 

1972  1975  1980  1985  1990  2000  2010  2020 


256  256  256 

16  16  16 

16  16  16 

0  0  0  0  0  52  62  77 

0  0  0  5  0  335  366  361 


NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  HAS  USED  FOR  ALL  CALCULATIONS 


ANNUAL  CAPITAL 

TREATNENT  PLANT 
BASIN 
PIPES 
TOTAL  O.PH. 

f 

total  annual 


STORMWATER  TREATMENT  fUW 
PLAN  A  .  CH-12C13 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUOT- 


STOAHWATER  VOLUME  (NCI 
1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUOCE  QUANTITIES  (OT/YRI 
SEDIMENT. BASIN 
TREATMENT  PLANT 


1990 

2000 

2010 

2020 

7 

14 

20 

23 

106 

209 

286 

332 

265 

522 

T15 

•30 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORACE  PLUS  TREATMENT 

SLUDGE  HANDLING  t  PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  »  EARTH 


PRESENT 

NORTH 


TREATMENT  PLANT 

PLANT  EXPANSION 

BASIN 

BASIN 

PIPES 

PIPES 

RESIDUAL 
NET  CAPITAL 


TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  IStOOOl 
97S  1980  198$  1990  2000  20 


TABLE  II  •  PRESENT  NORTH  -  O.'H.  COSTS 
19TS  1980  198$  1990  2000 


PLANT  111000/TRI 

SLUDGE  I 11000/YRI 

SEVERS  (11000/YRI 

TOTAL  (11000/TRI 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PER  100  (110001 

PRESENT  MIRTH  ($10001 

NET  0-»N-  •  283.038 


26 

52 

71 

83 

6 

13 

IT 

20 

7 

14 

14 

14 

40 

80 

104 

118 

424 

648 

T43 

0 

125 

97 

59 

0 

TABLE  III  *  TOTAL  PRESENT  NORTH 


CAPITAL  .1110001-. 
0.*H.  (SI0001 

LAMO  (S1000I 


JJ« _ _ _ 

283 

3 


TOTAL  (810001  20TS 

TABLE  IV  I  ANNUAL  COSTS  181000/TRt  . 


1972 

1975 

1980 

1985 

1990 

200 0 

20  IB 

2020 

ANNUAL  CAPITAL 

TAEATMENT  PLANT 

247 

247 

247 

24T 

PLANT  EXPANSION 

105 

103 

105 

BAS  IN 

13 

13 

13 

13 

BASIN 

6 

6 

6 

PIPES 

108 

108 

108 

108 

ruts 

108 

108 

108 

TOTAL  O.PN. 

0 

0 

0 

0 

40 

B». 

104  # 

.  4l*« 

TOTAL  ANNUAL 

a 

0 

t 

0 

410 

670 

694  . 

T08 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OP  7  PERCENT  HAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
LAN  A  ,  CH-16C17C18 


TORMWATER  VOLUME  (MCI 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOV 


1972 


1975 


1980 


1985 


1990 


2000 


2010 


2020 


1  YR  STORM  RUNOFF 

0 

0 

0 

4 

s 

10 

15 

15 

ANNUAL  RUNOFF 

0 

0 

0 

70 

141 

181 

226 

269 

LUOGE  QUANTITIES  IDT/YRI 

SEDIMENT .BAS  IN 

0 

0 

0 

0 

205 

264 

329 

392 

TREATMENT  PLANT 

0 

0 

0 

0 

96 

110 

137 

166 

REATNENT  SCHEME  *  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
..LUOGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


PRESENT 

NORTH 


1972 


table  i  »  present  worth  -  capital  costs  -  i *10001 

1975  I960  1985  1990  2000  2010 


2020 


RESIDUAL 


SLUDGE  HANDLING  25  86  12 
BASIN  85  290  115 
-IPES  1127  3813  1525 


_ RESIDUAL _ 66  _ _ _ _ _  ... _ _ _ _ _ _  .  _  .  TOTAL..  165^... 


NET  CAPITAL  1176 

TABLE  II  <  PRESENT  NORTH  -  0.6 M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

LANT 

1  11000/ YR) 

0 

0 

0 

0 

62 

80 

100 

119 

.LUOGE 

( S1000/YR) 

0 

0 

0 

0 

7 

10 

12 

15 

-EWERS 

1  11000/YR) 

0 

0 

0 

0 

19 

19 

19 

19 

TOTAL 

U1000/YRI 

0 

0 

0 

0 

69 

109 

131 

153 

■RESENT  VALUE 

AT  BEGIN- 

UNO  OF  PERIOD 

1*1000)  . 

0 

0 

0 

0 

698 

868 

1002 

0 

PRESENT  WORTH 

(810301 

0 

0 

0 

0 

206 

127 

76 

0 

lET  0.*M.  « 

610.853 

TABLE 

III  l 

TOTAL 

PRESENT  WORTH 

CAPITAL  1*10001 

1176 

O.+N. 

(UOOOI 

610 

LANO 

1*1000) 

11 

TOTAL 

(*1000) 

1596 

TABLE 

IV  * 

ANNUAL 

COSTS 

I81000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

\ 

SLUDGE  HANDLING 

6 

6 

6 

4 

BASIN 

20 

20 

20 

20 

PIPES 

276 

276 

276 

276 

rOTAL  0.*M. 

0 

0 

0 

0 

89 

109 

131 

153 

roTAL  ANNUAL 

0 

0 

0 

0 

393 

613 

635 

657 

VOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
«K£  2  t  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


SIORNMATER  IKLAIMtM  PLAN] 

COM'S 

OF  MG1NLIRS  -  SURVEY  SCOPE 

STUDY 

PI  AN  A  ,  CH-19 

1*772 

1975 

19  80 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUMc  IMG) 

l  Y«  STCHM  RUNOFF 

0 

0 

0 

0 

0 

2 

2 

3 

ANNUAL  KUNULE 

0 

0 

0 

0 

0 

31 

37 

46 

SLUDGE  OU  AM  HIES  (DT/YR) 

sediment-basin 

0 

0 

0 

0 

0 

77 

92 

115 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE. 

PLUS  TREATKc'NI 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL 

10  LANDFILL  UR  RECYCLE 

STORAGE  BASIN  :  EARTH 

-  - - 

-  —  - 

TAbLE 

Is  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 *1000 1 

■  -  -  -  -  - 

..  ...  . . 

PRESENT 

NORTH 

1972 

1  975 

1930 

1985 

1990 

2000 

2010 

2020 

RE  SI  DUAL 

TREATMENT  PLANT  2?S 

1500 

643 

BASIN  13 

90 

54 

PIPES  30 

200 

120 

RESIDUAL  31 

TOTAL 

BIT 

NET  CAPITAL  23T 

TABLE 

11  S  PRESENT 

NORTH  -  0.»H.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  CSIOOO/YR) 

0 

0 

0 

0 

0 

7 

9 

11  ' 

SLUOGE  (41 000/ YR) 

0 

0 

0 

0 

0 

1 

2 

2 

SEWERS  (41000/YU) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  ( 41000/YR) 

0 

0 

0 

0 

0 

10 

12 

15 

PRESENT  VALUE  AT  BEGIN- 

N1NG  OP  PERIOD  (41000) 

0 

0 

0 

0 

0 

•1 

98 

0 

PRESENT  WORTH  (41000) 

0 

0 

0 

c 

0 

12 

7 

0 

NET  0.*M.  -  19.7754 

TABLE 

Ill  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  141000) 

237 

0 

.♦M#  (SI  GOO) 

19 

LAND  (41UOO) 

1 

TOTAL  141000) 

258 

table 

IV  X  ANNUAL 

COSTS  <  %  1000/ VR) 

1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

115 

115 

115 

BASIN 

6 

6 

6 

PIPES 

14 

i« 

14 

TOTAL  0.*M. 

0 

0 

0 

0 

0 

10 

12 

15 

total  annual 

0 

0 

0 

0 

0 

147 

149 

152 

NOT  6  1 
NOTE  2 


ANNUAL  CDslS  L>0  NUT  INCLUDE  PRESENT  OUTSTANDING  BCNDEO  INDE8T fcLNESS 
AN  INTEREST  RATE  tif  7  PERCENT  WAS  USED  PCJR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  plant 
PLAN  A  ,  CH-20 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUOY 


5T0AMUATEII  TREATMENT  MEANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCORE  STUOV 


PLAN  A  .  CM-21C22 


1972  1979  1990  1999 


STORMWATER  VOLUME  (NCI 
1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 


0  0  0  0 
0  0  0  0 


SLUDGE  QUANTITIES  (OT/VRI 

SEDIMENT.  BASIN  O  0 

TREATMENT  PLANT  0  0 


0 

0 


0 

0 


TREATMENT. SCHEME  I  STORAGE  JPLUS_ TREATMENT _ _ _ _ _ 

SLUDGE  HAN0L1NG  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


1990 

2000 

2010 

2020 

0 

S  - 

9 

0 

93 

63 

29 

0 

132 

1ST 

197 

0 

0 

0 

0 

STORAGE  BASIN  t  EARTH 


TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  (*1000 1 


PRESENT 


WORTH 

19T2 

1979 

1980 

1999 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  2TB 

1890 

791 

BASIN  1* 

110 

*4 

PIPES  1  BO 

1200 

720 

RESIDUAL  *1 

TOTAL. 

1979 

NET  CAPITAL  413 

TABLE 

11  1  PRESENT 

WORTH  - 

0.+N.  COSTS 

1972 

1979 

1900 

1999 

1990 

2000 

2010 

2020 

PLANT  ( S1000/YA1 

0 

0 

0 

0 

0 

13 

19 

19 

SLUDGE  (SIOOO/VRI 

0 

0 

0 

0 

0 

3 

3 

♦ 

SEWERS  ( S1000/YRI 

0 

0 

0 

0 

0 

5 

9 

% 

TOTAL  ( 41000/VR) 

0 

0 

0 

0 

0 

22 

29 

30 

PRESENT  VALUE  AT  BEGIN- 

NlNG  OF  PERIOO  I  *10001 

0 

0 

0 

0 

0 

1B9 

1 91 

0. 

PRESENT  WORTH  ( *10001 

0 

0 

0 

0 

0 

29 

19 

0 

NET  0.»N.  -  40.6093 

TABLE  III  I  TOTAL  PRESENT  WORTH 

CAPITAL  ItlOOOI  419 

0.*M.  1*10001  40 

LAND  (*10001  1 


TOTAL  1*1000)  499 


TABLE 

IV  t  ANNUAL 

COSTS 

U1000/VRI  . 

1972 

1979 

I960 

1995 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

142 

142 

142 

BASIN 

7  . 

T  . 

7 

PIPES 

M 

84 

a* 

TOTAL  0.4N. 

t  * 

0 

0 

0 

0 

0 

22 

25 

so 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

2*0 

243 

269 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


o 


STORMWATER  treatment  plant 
PLAN  A  .  CH-23C26S2T 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


1972 

MTS 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  YR  STORM  RUNOFF 

0 

2 

4 

7 

10 

21 

31 

39 

ANNUAL  RUNOFF 

0 

29 

58 

114 

170 

541 

462 

595 

SLUDGE  QUANTITIES  IOT/YR1 

SEDIMENT.8ASIN 

0 

42 

84 

166 

24B 

497 

483 

*48 

TREATMENT  PLANT 

0 

0 

35 

69 

103 

200 

225 

542 

TREATMENT  SCHEME  <  STORAGE 

PLUS  TREATMENT  AT 

MUNICIPAL  PLANT 

SLUDGE  HANDLING  :  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  X  EARTH 

TABLE  I  s  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*10001  . 

PRESENT 

UQKTH 

1972 

MT5 

1980 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

SLUDGE  HANDLING  11* 

180 

180  154 

BASIN  145 

2S0 

49 

BASIN  109 

370 

14T 

BASIN  40 

270 

162 

PIPES  1571 

2700 

539 

PIPES  976 

3300 

1319 

PIPES  75 

500 

300 

RESIDUAL  101 

TOTAL  2674 

NET  CAPITAL  2929 

TABLE 

11  *  present  worth 

-  O.PN.  COSTS 

1972 

MTS 

I960 

MBS 

1990 

2000 

2010 

2020 

PLANT  (MOOO/VRI 

0 

0 

21 

46 

73 

151 

20T 

243 

SLUDGE  IMOOO/YR) 

0 

0 

s 

6 

9 

19 

24 

33 

SEWERS  ISIOOO/YRI . 

0 

0 

IS 

IS 

29 

32 

32 

32 

TOTAL  IAIOOO/YRI 

0 

0 

38 

66 

114 

202 

26* 

329 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERI 00  UlOOOl 

0 

0 

215 

371 

1116 

1647  • 

2093 

0 

PRESENT  WORTH  <*1000 > 

0 

0 

125 

154 

330 

247  . 

159 

0 

NET  0.*M.  «  1017.52 

TABLE 

III  X  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*1000). _ _ 

2929 — 

.L- 

o.*n.  csioaoi 

1017 

LAND  1*10001 

32 

TOTAL  1*1000) 

3972 

TABLE 

IV  *  ANNUAL 

COSTS  IS1000/YRT 

1972 

MTS 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

13 

13 

13 

13 

13 

13 

BASIN 

18 

18 

IB 

18 

12 

IB 

BASIN 

26 

26 

2* 

2* 

BASIN 

19 

19 

19 

PIPES 

195 

195 

195 

195 

195 

195  - 

PIPES 

238 

23* 

238 

238 

PIPES 

36 

36 

36 

TOTAL  Q.*M. 

0 

0 

38 

66 

114 

202 

266 

329 

TOTAL  ANNUAL 

0 

0 

265 

293 

608 

751 

B15 

B7B 

NOTE  1  <  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


storhhatek  treatment  plant 

CORPS 

OP  ENGINEERS  -  SURVEY  SCOPE 

STUDY 

PLAN  A  .  CH-24 

1ST 2 

1,75 

19B0  IMS 

1,94 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  VR  STORM  RUNOPf 

0 

0 

0  Q 

0 

• 

9 

12 

ANNUAL  RUNOFF 

0 

0 

0  0 

0 

121 

14* 

1*2 

SLUDGE  QUANTITIES  IOT/TRI 

SEDIMENT. SASIN 

0 

0 

0  0 

0 

S02 

BBS 

499 

TREATMENT  PLANT 

0 

0 

0  0 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  s  PERIODIC  REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  <  EARTH 

TABLE 

I  <  PRESENT  MIRTH  - 

CAPITAL  COSTS  -  ISIOOOI 

PRESENT 

NORTH 

L9T2 

ms 

i960  SMS 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  49* 

2  MO 

1244 

BASIN  25 

170 

102 

PIPES  90 

200 

120 

RESIDUAL  5* 

TOTAL 

14** 

NET  CAPITAL  494 

-  h--  j:  .r- . 

TABLE 

II  *  PRESENT  north-— costs. — .... 

— - - 

- 

19T* 

ms 

1M0  SMS 

IMS 

2000. 

2010 

2020 

PLANT  (SIOOO/VRI 

0 

0 

0  • 

0 

su 

9* 

49 

SLUDGE  1  SIOOO/VRI 

0 

0 

0  0 

0 

7 

, 

11 

SEWERS  1 SIOOO/VRI 

0 

0 

0  0 

0 

0 

0 

0 

TOTAL  1 SiOOO/VR) : 

0 

0 

0  0 

0 

SB 

4* 

97 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  ISIOOOI 

0 

0 

0  0 

0 

BOO 

9*4 

0 

PRESENT  NORTH  ($10001 

0 

o . 

0  0 

0 

49 

2* 

0 

MET  Q.+IU  •  73,1623 

TABLE 

Ill  >  TOTAL  PRESENT 

NORTH 

CAPITAL  If 1000 1 

4S4 

0 

.♦M.  ISIOOOI 

TJ 

LAND  ISIOOOI 

3 

TOTAL  ISIOOOI 

Sll 

TABLE 

IV  I  ANNUAL  COSTS  IB1000/TR) 

1,72 

ms 

1,80  1MB 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

229 

223 

229 

BASIN 

12 

12 

12 

PIPES 

14 

14 

14 

TOTAL  0 m*H. 

0 

0 

0  0 

0 

31 

64 

ST 

TOTAL  ANNUAL 

0 

0 

0  0 

6 

2BB 

2,T 

BOB 

NOTE  1  :  ANNUAL  COSTS  00  NOT  1NCLU0E  ME  SENT  OUTSTANDING  SONDE  0  INDEBTEDNESS 
NOTE  2  *  AN  INTEREST  KATE  Of  T  PERCENT  NAS  USED  fOK  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  t  CH-25 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


19T2 

1475 

i960 

1965 

1990 

2000 

20X0 

2020 

STORMWATER  VOLUME  IMG) 

X  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

7 

• 

11 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

105 

126 

156 

SLUDGE  QUANTITIES.  (DT/YRt. 

_ 

..  -  l  . 

SE01NENT.  BASIN 

0 

0 

0 

0 

0 

26  2 

'  515  ' 

395 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  t  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  l  EARTH 

TABLE  1  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($10001 

PRESENT 


WORTH 

1472 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUA! 

TREATMENT  PLANT  421 

2800 

1201 

BASIN  25 

1TQ 

102 

PIPES  30 

200 

120 

RESIOUAL  55 

TOTAL 

1423 

NET  CAPITAL  421 

TABLE 

;  II  : 

PRESENT  NORTH  -  0.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1 S1000/YRI 

0 

0 

0 

0 

0 

26 

31 

39 

SLUOGE  1 A1000/YRI 

0 

0 

0 

0 

0 

6 

7  . 

9 

SEWERS  ( $  1000/ YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  161000/YRI 

0 

0 

0 

0 

6 

33 

40 

50 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  1 $1000) 

0 

0 

0 

0 

0 

260 

31B 

0 

PRESENT  WORTH  1 $10001 

0 

0 

0 

0 

0 

39 

24 

0 

NET  □.♦N.  -  63.3314 

TABLE 

III 

*  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($10001 

421 

O.+M. 

IS1000) 

65 

LANO 

($10001 

3 

TOTAL 

($10001 

488 

TABLE 

IV  s 

ANNUAL 

COSTS  ( S1000/YR)  - 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

21* 

216 

21* 

BASIN 

12 

12 

12 

PIPES 

14 

14 

14 

TOTAL  0«+M* 

0 

0 

0 

0 

0 

33 

40 

50 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

2T* 

283 

295 

_ . 

...... 

. 

_  .  ..  .  . 

. . . . . 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDEO  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


c 


SIURMWATER  TREAT  MINT  PLANT 

PLAN  A  .  CH-2S 

CORPS 

OF  fcNt,lNLt*S  -  SURVEY 

SCOPE  STUDY 

1972 

1975 

1980  1985 

1990  2000 

20 10 

2020 

SIUrMNATER  VOLUME  (MCI 


1  VR  STORM  RUNOFF 

0 

0 

0 

0 

0 

6 

6 

10 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

95 

113 

141 

SLUOGE  QUANTITIES  IOT/YKI 

SE01 M£NT,8 AS iN 

0 

0 

0 

0 

0 

136 

164 

205 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

57 

60 

66 

MEATMEN!  SCHEME  >  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANOLING  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  *  EARTH 

TABLE  1  <  PRESENT  MOUTH  -  CAPITAL  COSTS  -  1*1000) 

PRESENT 


NORTH 

1972 

1913 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUOGE:  HANOLING 

6 

45 

19 

BASIN 

24 

ISO 

96 

*IPES 

♦3 

300 

160 

RESIDUAL 

11 

TOTAL 

295 

NET  CAPITAL 

64 

TABLE 

11  <  PRESENT  NORTH  -  D.*M.  COSTS 

1972 

19TS 

198U 

19BS 

1990 

2000 

2010 

2020 

PLANT 

i t 1000/ m i 

0 

0 

0 

0 

0 

90 

47 

59 

SLUOGE 

1 *1000/ YR ) 

0 

0 

0 

0 

0 

4 

5 

6 

SEWERS 

I81U00/YRI 

0 

0 

0 

0 

0 

1 

1 

1 

TOTAL 

1 SLOOO/YR) 

0 

0 

0 

0 

0 

45 

54 

6? 

PRESENT  VALUE  AT  BEGIN- 

NING  UF  PERiOn 

1*10001 

0 

0 

0 

0 

0 

SSI 

427 

0 

PRESENT  WORTH 

IT 10001 

0 

0 

0 

0 

0 

52 

32 

0 

NET  O.EM.  • 

85.5948 

TABLE 

111  :  TOTAL 

PRESENT 

NORTH 

CAPITAL  U10001 

64 

0.*M.  ( *10001 

*$ 

LAND  I *10001 

2 

TOTAL  1*10001 

152 

TABLE 

JV  2  ANNUAL 

COSTS  U1GQ0/YR) 

- 

.  1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANOLING 

3 

3 

3 

BASIN 

11 

11 

11 

PIPES 

21 

21 

21 

TOTAL  O.+M. 

0 

0 

0 

0 

0 

45 

54 

67 

TOTAL  ANNUAL 

0 

o 

0 

0 

0 

62 

41 

104 

NOTE  l  <  ANNUAL  COSTS  00  NOT  INCLUUE  PRESENT  CUT S '•  ENDING  BONDED  INDEBTEDNESS 
NOT L  I  I  IN  INTEREST  RATE  OF  T  PERCENT  NAS  USED  M'S  AIL  CALCULATIONS 


STORMWATER  TK£A IhfcNT  PLANT 
PLAN  A  «  CH-29 


CUKPS  CF  ENUlNLtKS  -  SURVEY  SCULL  STUDY 


1972 

1973 

I960 

198  5 

1990 

20 00 

2010 

2020 

S10HMWAUR  VOLUME  (MG) 

1  YR  STURM  RUNOFF 

0 

0 

0 

0 

0 

1 

1 

3 

annual  runoff 

0 

0 

0 

0 

0 

20 

34 

43 

SLUDGE  QUANTITIES  IOT/YR) 

SEOIMENT. BASIN 

0 

0 

0 

0 

0 

70 

03 

107 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  J  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  X  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


PRESENT 

NORTH  1972 


TABLE  1  X  PRESENT  NORTH  -  CAPITAL  COSTS  -  161000) 


2020  RESIDUAL 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT 

SLUDGE 

SEWERS 


( S1000/YR) 
I  $1000/ YR ) 
( $1000/ YR ) 

( 41000/ YR ] 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  ($1000) 


PRESENT  WORTH  IS1G00J 
NET  Q.4M.  *  18.2821 


TABLE  11  X  PRESENT  WORTH  -  0.*M.  COSTS 


TOTAL  PRESENT  WORTH 


CAPITAL  ($1000) 
(tlOOOi 
LAND  ($1000) 


TOTAL  ($1000) 


TOTAL  BIT 


TABLE  IV  x  ANNUAL  COSTS  (S1000/YR) 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

BASIN 

PIPES 

TOTAL  O* ♦M. 

TOTAL  ANNUAL 


2000 

2010 

2020 

115 

115 

115 

4 

6 

6 

14 

14 

14 

9 

11 

14 

146 

148 

151 

NOTE  1  i  ANNUAL  COSTS  UU  N*it  INCLUDE  PtiLSthl  OUTSTANDING  BONDED  INDIO ItUNfc SS 
NOTE  2  *  AN  INTEREST  RATE  UP  7  PERCENT  MAS  U$£0  FUR  ALL  CALCULATIONS 


s  turn  mater  treatment  tunt 

PLAN  A  .  CH-30&32N 


1972 


STORMWATER  VOLUME  INC) 

1  YR  STORM  RUNOFF  0 

ANNUAL  RUNOFF  0 

SLUDGE  QUANTITIES  iot/vri 

SEDIMENT. SASJN  0 

TREATMENT  PLANT  0 


CORPS 

OF  ENGINEERS 

-  SURVEY  SCOPE 

STUOY 

1915 

I960 

19*3 

1990 

2000 

2010 

2020 

6 

0 

0 

1 

11 

11 

11 

« 

0 

6 

12 

15S 

1*4 

1T4 

9 

0 

0 

17 

230 

219 

254 

0 

0 

0 

7 

96 

100 

10* 

_ 

_ — 

_ _ . 

.  . 

TREATMENT  SCHEME  •  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 


SLUDGE  HANDLING 


PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN  J  EARTH 


TABLE  I  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001- 


PRESENT 

WORTH  1972 


SLUDGE  HANDLING  IT 
BASIN  70 
PIPES  369 
PIPES  163 

RESIDUAL  49 


NET  CAPITAL  374 


1975  19*0  19BS  1990  2000  2010  2020 


5* 

240 

1250 

1100 

TOTAL 


TABLE  II  <  PRESENT  WORTH  -  0.»N.  COSTS 


1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

PLANT 

1  (1000/VRI 

0 

0 

0 

0 

5 

?a 

75 

79 

SLUOGE 

1*100  O/YRI 

0 

0 

0 

0 

0 

9 

9 

10 

SEWERS 

IS1000/VRI 

0 

0 

0 

0 

6 

11 

11 

11 

TOTAL 

U1000/YR) 

0 

0 

0 

0 

12 

91 

96 

101 

PRESENT 

VALUE 

AT  BEGIN' 

*45 

694 

NINO  OF 

PERIOD 

1*10001 

0 

0 

0 

0 

171 

0 

PRESENT 

WORTH 

1*10001 

0 

0 

0 

0 

109 

100 

55 

0 

NET  0.**.  • 

2*1.02 

TABLE 

111  t  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001  ST4 
0.«M.  1(10001  2*1 
LAND  1*10001  1 


TOTAL  1(10001  *40 


ANNUAL  CAPITAL 

SLUDGE  HANDLING 

BASIN 

PIPES 

PIPES 

TOTAL  0.4M. 


TOTAL  ANNUAL 


TABLE 

IV  *  ANNUAL 

COSTS 

IS1000/YRI 

1972 

1975 

I960 

19*5 

1990 

2000 

2010 

2020 

4  . 

4  . 

4  . 

4 

17  L 

17 

17 

IT 

90 

90 

90 

90 

79 

79 

79 

0 

0 

0 

0 

12 

95 

96 

101 

0 

0 

0 

0 

12* 

2*5 

2*( 

291 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDEO  INDEBTEDNESS  _ 
NOTE  2  ■  AN  INTEREST  RATE  OF  1  PERCENT  BAS  USED  FOR  ALL  CALCULATIONS 


RESIDUAL . 


« 

95 

499 

660 


1264 


STURMWATER  TREATMENT  PLANT 


CORPS  OF  fcNGlNtEKS  -  SURVEY  SCUPE  SlUOf 


PLAN  A  ,  CH-31 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMMAT ER  VCLUHE  INC) 

l  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

A 

6 

7 

annual  runoff 

0 

0 

0 

0 

0 

M 

63 

103 

SLUDGE  QUANTITIES  (OT/YR) 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

WO 

207 

257 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS 

TREATMENT 

SLUDGE  HANDLING  t  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN  :  EARTH 


TABLE  I  2  PRESENT  NORTH  -  CAPITAL  COSTS  -  ($1000) 
_  PRESENT  .  .  . . .  . 


WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ID 

m 

\r 

i 

TREATMENT  PLANT 

330 

2200 

943 

BASIN 

19 

130 

78 

PIPES 

30 

200 

120 

RESIOUAL 

44 

TOTAL 

1141 

NET  CAPITAL 

336 

TABLE 

11  : 

PRESENT 

NORTH 

-  D.*M.  COSTS 

1972 

1975 

1930 

1985 

19S0 

2000 

2010 

2020 

PLANT 

( $1000/ YR) 

0 

0 

0 

0 

0 

17 

20 

25 

SLUOGE 

(  $  1000/ YR) 

0 

0 

0 

0 

0 

4 

5 

6 

SEWERS 

I $1000/ YR  ) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1  $ 1000 / YR 1 

0 

0 

0 

0 

0 

22 

26 

33 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

($1000) 

0 

0 

0 

0 

0 

172 

211 

0 

PRESENT  NORTH 

($1000) 

0 

0 

0 

0 

0 

25 

16 

0 

NET  Q.+M.  • 

42.1106 

TABLE 

in  » 

TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 

336 

0.4M. 

($1000) 

42 

LAND 

($10001 

2 

TOTAL 

($1000) 

380 

TABLE 

IV  * 

ANNUAL 

COSTS  U1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

169 

169 

169 

BASIN 

9 

9 

9 

PIPES 

14 

14 

14 

TOTAL  0.+N. 

0 

0 

0 

0 

Q 

22 

26 

33 

TOTAL  ANNUAL 

6 

0 

0 

0 

0 

215 

220 

226 

NOTE  1  2  ANNUAL  COSTS  00  NOT 
NOTE  2  t  AN  INTEREST  RATE  OF 


INCLUDE  PREScNT  OUTSTANDING  SONUfcD  I NOt U  ftl/NESS 
7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


i 

'A 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  CH-UUM 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1905  1990 


STORMWATER  VOLUME  (MCI 


1  YR  STORM  RUNOFF 

0 

0 

0 

0 

A 

13 

14 

14 

ANNUAL  RUNOFF 

0 

0 

0 

IS 

26 

i«J 

194 

205 

SLUOGE  QUANTITIES  IDT/YRI : 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

63 

AST 

ns 

.  .  TREATMENT  PLANT  .  . 

-  _  J> ... 

_ 0  _ 

_ 4  ^ 

__  -0_ 

_  -JL_ 

- - .  _ - 

_  0  . 

,0 

TREATMENT  SCHEME  «  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  >  PERIODIC  REMOVAL  TO  LAN  Of  ILL  OR  RECYCLE 
STORAGE  BASIN  I  EARTH 


PRESENT 

WORTH  19T2 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001  - 
9TS  1900  1905  1990  2000  2010 


TREATMENT  PLANT 

PLANT  EXPANSION 

SASIN 

BASIN 

PIPES 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT 

SLUOGE 

SEWERS 


TABLE  IT  l  PRESENT  WORTH  -  0.*M.  COSTS 
1975  19B0  19B5  1990  2000 


ISIOOO/VR) 

IA1000/YR) 

I SIOOO/YR! 

I  tlOOO/YRI  : 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIQO  1*10001 


PRESENT  WORTH  1*10001 
NET  Q.«N.  «  1*0.970 


4 

*5 

40 

51 

1 

11 

12 

12 

3 

0 

0 

0 

Ti 

63 

0? 

70 

212 

460 

404 

0 

SO 

64 

IT 

0 

TR0LE  XXX  <  TOTAL  PRESENT  WORTN 

CAPITAL  1*10001  97? 
O.fN.  1*1000)  1*0 
LANO  1*10001  2 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

PLANT  EXPANSION 

SASIN 

BASIN 

PIPES 

PIPES 

TOTAL  O.EN. _ 

TOTAL  ANNUAL 


TOTAL  10X0001  •  11*0 

TABLE  IV  I  ANNUAL  COSTS  I SIOOO/YR) 
1975  1900  1905  1990 


NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUOC  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS  . 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  treatment/^  ant 
PLAN  A  •  CH-3V' 


/l STORMWATER  VOLUME  <MG) 
y  1  YR  STORM  RUNOFF 

ANNUAL  RUNOFF 

SLUOGE  QUANTITIES  IDT/YRI 
SEDIMENT. BASIN 
TREATMENT  PLANT 


CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

1972 

1975 

I960 

19B5 

1990 

2000 

2010 

2020 

0 

0 

0 

0 

0 

1 

2 

3 

0 

0 

0 

0 

0 

34 

40 

SI 

0 

0 

0 

0 

0 

85 

100 

127 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  3  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  3  EARTH 


PRESENT 

WORTH 


TABLE  I  x  PRESENT  WORTH  -  CAPITAL  COSTS  -  (MO 00) 
1975  1980  1985  1990  2000  20 


TREATMENT  PLANT 

233 

15S0  > 

664 

BASIN 

13 

90 

54 

PIPES 

30 

200 

120 

RESIDUAL 

32 

TOTAL 

838 

NET  CAPITAL 

244 

TABLE  XI  3  PRESENT  WORTH  -  0.  +  M.  COSTS 
1975  1980  1905  1990  2000 


PLANT 

SLUDGE 

SEWERS 


I S1000/YR) 
(81000/YR) 
(S1000/YRI 

(SIOOO/YR) 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  ($1000) 


PRESENT  WORTH  1810001 
NET  0.+H.-  '  2  U  4365 


TABLE  111  X  TOTAL  PRESENT  WORTH 

CAPITAL  1810001  244 

0.*M.  I >1000)  21 

LAND  I >1000)  1 . 


TOTAL  (81000) 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 
PIPES 
TOTAL  0 

TOTAL  ANNUM! 


TABLE  IV  X  ANNUAL  COSTS  (81000/YR)  . 
1975  19 BO  1985  1990 


2000 

2010 

2020 

119 

119 

119 

6 

6 

6 

14 

14 

14 

11 

13 

16 

152 

159 

157 

MOTE  1  *  ANNUAL  COSTS  OQ  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  X  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


S  TURN  NATE  ft  TREATMENT  PLANT 
PLAN  A  »  CH-35 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOt 


1972 

IMS 

mo 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IN6I 

1  YR  STORN  RUNOFF 

0 

* 

0 

2 

6 

5 

6 

9 

ANNUAL  RUNOFF 

0 

8 

0 

29 

59 

71 

88 

lu 

SLUOCE  QUANTITIES  IDT/YM 

SEDIMENT. BASIN 

0 

0 

0 

0 

UT 

177 

220 

295 

TREATMENT  PLANT 

0 

Q 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  2  STORAGE  PLUS  TREAT  ME  NT 

SLUDGE  HANDLING  t  PERIODIC  REMOVAL  TO  LAN  OF  ILL  OR  RECYCLE 

STORAGE  BASIN  2  EARTH 


PRESENT 

NORTH 


1972 


TABLE  1  2  PRESENT  NORTH  -  CAPITAL  COSTS  -  CSIOOOI 
1979  1980  1985  1990  2000  2010 


2020 


680 

61 


TREATMENT  PLANT 
BASIN 

-  PIPES _ 59  _  _ 

RESIDUAL  17 

NET  CAPITAL  j  763 


2300 
160 
_  ZOQ, 


RESIDUAL 


321 

59 

79 


TOTAL 


657  - 


TABLE  II  *  PRESENT  WORTH  -  C.*N.  COSTS 


1972 

1975 

1980 

1995 

1990 

2000 

2010 

2020 

PLANT 

l$1000/YRI 

0 

0 

0 

0 

16 

IT 

22 

29 

SLUDGE 

U1Q00/YRI 

0 

0 

0 

0 

3 

6 

5 

7 

SEWERS 

ULOOO/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

(tlOOO/YR) 

o 

0 

0 

0 

19 

23 

2B 

37 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

1*10001 

0 

0 

0 

0 

169 

1*1  . 

233 

0 

PRESENT  WORTH 

(  *10001 

0 

0 

0 

0 

66 

27 

17 

0 

NET  0.+M.  » 

*9.3*5* 

TABLE  III 

*  TOTAL 

PRESENT  WORTH 

CAPITAL  1810001 

765 

0«*N» 

<*10001 

B9 

LAND 

t *10001 

2 

TOTAL 

t*ioooi 

856 

TABLE  TV  < 

ANNUAL 

COSTS 

(81000/YRI 

1972 

1975 

19B0 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREAT HE NT 

PLANT 

177 

177 

177 

in 

BASIN 

10 

10 

10 

10 

PIPES 

1* 

16 

16 

i* 

total  0»+ft« 

0 

0 

0 

0 

19 

23 

28 

37 

TOTAL  ANNUAL 

0 

0 

” 

0 

221 

225 

250 

2  AO 

NOTE  1  1  ANNUAL  C0S7S  DO  NOT 

INCLUDE 

PRESENT 

OUTSTANDING 

BONDED 

INDEBTEDNESS 

NOTE  2  2  AN  INTEREST  RATE  OF  7  PERCENT  HAS  USED  FOR  ALL  CALCULATIONS 


t 


STORMWATER  TREATMENT  PLANT  CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  A  •  CM- 36 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

B 

9 

ii 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

in 

133 

164 

SLUDGE  QUANTITIES  (OT/YRI 
SEDIMENT. BASIN 

0 

0 

0 

0 

0 

277 

332 

415 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  2  EARTH 


TABLE  I  i  PRESENT  WORTH  -  CAP!  TAL  COSTS  -  ($1000) 

PRESENT 

WORTH  1972  1975  I960  198S  1990  2000  2010  2020  RESIDUAL 


2650  1222 

170  102 

700  420 

TOTAL  1744 


TABLE  II  2  PRESENT  WORTH  -  O.+H.  COSTS 


TREATMENT  PLANT 

428 

BASIN 

25 

PIPES 

105 

RESIDUAL 

67 

NET  CAPITAL 

*91 

19T2  1975  1980  1985  1990  2000  2010  2020 


PLANT 

(SLOOO/YR) 

0 

0 

0 

0 

0 

27 

33 

41 

SLUDGE 

I $1000/YR) 

0 

0 

0 

0 

0 

6 

• 

10 

SEWERS 

1 $1000/VR) 

0 

0 

0 

0 

0 

3 

3 

3 

TOTAL 

( $1000/ YR) 

0 

0 

0 

0 

0 

38 

45 

55 

PRESENT 

VALUE  AT  BEGIN- 

NING  OF 

PERIOD  ($1000) 

0 

0 

0 

0 

0 

292 

352 

0 

PRESENT 

WORTH  ($1000) 

0 

0 

0 

0 

0 

43 

24 

0 

NET  0.4*.  »  70*917 

TABLE  111  2  TOTAL  PRESENT  WORTH 

CAPITAL  ($1000)  491 

0.4M*  ($10001  70 

LANO  ($1000)  3 


TOTAL  ($1000)  545 


TABLE 

IV  2  ANNUAL  COSTS 

($1 OOO/YR ) 

1972 

1975 

1980  1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

220 

220 

220 

BASIN 

12 

12 

12 

PIPES 

50 

50 

50 

TOTAL  0*+M* 

0 

0 

0  0 

0 

38 

45 

55 

TOTAL  ANNUAL 

0 

0 

0  0 

0 

321 

328 

338 

NOTE  1  2  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  2  AN  INTEREST  RATE  Of  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORNWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  R-l-A-S 


1972 

19TS 

1960 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  VR  STORM  RUNOFF 

0 

14 

29 

29 

29 

JO 

50 

30 

ANNUAL  RUNOFF 

0 

26 1 

524 

524 

524 

ST9 

579 

579 

SLUOGE  QUANT  IT IES  IOT/VRI 

SEOIMENT. BASIN 

0 

362 

765 

765 

765 

845 

BAS 

645 

TREATMENT  PLANT 

0 

0 

519 

519 

519 

555 

3SS 

555 

IREATNENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PIPE  SLUOGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  1  CONCRETE 

TABLE  1  t  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 


WORTH 

19/2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUOGE  HANDLING  208 

326 

328 

281 

8AS1N  4974 

8550 

1709 

PIPES  NOT 

700 

139 

RESIDUAL  82 

TOTAL 

2131 

NET  CAPITAL  5509 

TABLE 

i!  A  PRESENT 

NORTH  - 

0U6M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  IS1000/YRI 

0 

0 

156 

156  - 

156 

172 

172 

-  172 

SLUOGE  (S1000/YAI 

0 

0 

32 

32 

32 

35 

35 

35 

SEWERS  ( i 1000/ YR) 

0 

0 

3 

3 

3 

3 

3 

3 

TOTAL  I 81000/YR) 

0 

0 

192 

192 

192 

211 

211 

211 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  <*10001 

0 

0 

786 

766 

1419 

1466 

1*88 

0 

PRESENT  WORTH  1610001 

0 

0 

*58 

326 

419 

223 

113 

0 

NET  0.»N.  >  15*3.12 

_ _ • _ _  __ _ 

_ _ — _ _ 

_ TABLE.  I1L  !_  LBTAL_  PRES  EHOVORJH _ 

A-  _ 

— 

_ 

CAPITAL 

151000) 

5509 

0.*H. 

1*10001 

15*3 

LAND 

1*10007 

20 

TOTAL 

1*1000) 

7072 

TABLE  IV  >  ANNUAL  COSTS  U1000/TRI 


1972 

1973 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

25 

25 

25 

25 

23 

23 

BASIN 

619 

619 

619 

619 

619 

*19 

PIPES 

50 

50 

50 

50 

50 

50 

TOTAL  0»*H« 

0 

0 

192 

192 

192 

211 

211 

211 

TOTAL  ANNUAL 

0 

0 

887 

867 

667 

907 

907 

907 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  2  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


(f 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  R-J 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG! 

1  YR  STORM  RUNOFF 

0 

11 

22 

22 

23 

23 

26 

29 

ANNUAL  RUNOFF 

0 

160 

321 

325 

330 

352 

385 

385 

SLUDGE  QUANTITIES  IOT/YRI 

SE01MENT.BASIN 

0 

300 

601 

610 

825 

880 

962 

962 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT 
SLUDGE  HANDLING  S  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  S  CONCRETE 


TABLE  I  »  PRESENT  WORTH  -  CAPITAL  COSTS  -  (SIOOOI 

PRESENT 

WORTH  1972  197S  I960  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

7638 

12000 

12000 

10285 

SLUOGE  HA NOLI NO 

265 

417 

417 

35T 

BASIN 

3233 

5555 

1110 

PIPES 

116 

200 

39 

_ RESIDUAL  _ 

957  _ 

TOTAL 

_  U?*2_ 

NET  CAPITAL  ~ 

10795 

TABLE  II  >  PRESENT  WORTH  -  0-*M-  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( 81000/YRI 

0 

0 

19 

57 

95 

102 

111 

111 

SLUOGE 

( S1000/YA! 

0 

0 

12 

12 

16 

IT 

19 

19 

SEWERS 

IS  1000/ YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

IS1000/YRI 

0 

0 

33 

70 

113 

120 

131  . 

131 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

If 10001 

0 

0 

213 

377 

821 

686 

926 

0 

PRESENT  WORTH 

1 $10001 

0 

0 

124 

156 

242 

133 

70 

0 

NET  0«+M*  - 

T2B.125 

TABLE 

:  III  s  TOTAL 

PRESENT  WORTH 

CAPITAL  ($1000) 

10795 

O.+  N.  ($10001 

728 

LAND  ($1000) 

42 

TOTAL  ($1000) 

11565 

TABLE 

:  XV  t  ANNUAL 

COSTS 

(81000/YR)  : 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

** 

"""" 

TREATMENT 

PLANT 

926 

926 

926 

926 

926 

926 

SLUOGE  HA NO LING 

32 

32 

32 

32 

32 

32 

BAS  IN 

402 

902 

402 

402 

402 

402 

PIPES 

14 

14 

19 

14 

14 

14 

TOTAL  0.*M« 

0 

0 

33 

TO 

113 

120 

131 

131 

TOTAL  ANNUAL 

0 

0 

190* 

1446 

1488 

1495 

1507 

1507 

NOTE  1  S  ANNUAL 

.  COSTS  00  NOT 

INCLUDE 

PRE  SE  HT 

outstanding  bonded 

INDEBTEDNESS 

NOTE  2  J  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  treatment  plant  corps  OP  ENGINEERS  -  SURVEY  SCOPE  STUOV 

PLAN  A  ,  R-6-T-8N 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

IMG) 

1  VR  STORM  RUNOFF 

0 

2* 

56 

42 

69 

74 

70 

7* 

ANNUAL  RUNOFF 

0 

504 

769 

862 

955 

1027 

109B 

1098 

SLUDGE  QUANTITIES 

IOT/YRL. 

SEDIMENT. BASIN 

0 

720 

1441 

1*14 

23B7 

2547 

2745 

2745 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME 

1  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING 

a  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN 

*  EARTH 

- 

TABLE 

I  «  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  (*1000) 

PRESENT 

NORTH 

1972 

197S 

1980 

19*5 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT 

1209 

1900 

1900 

1420 

PLANT  EXPANSION 

132T 

3200 

0 

BASIN 

209 

360 

71 

BASIN 

83 

202 

60 

PIPES 

6776 

11*44 

232* 

RESIDUAL 

ISO 

TOTAL 

4089 

NET  CAPITAL 

9440 

TABLE 

11  1  PRESENT 

NORTH 

-  0.*N. 

COSTS 

■ 

1972 

19/5 

19*0 

1905 

1990 

2000 

2010 

2020 

PLANT 

U1000/YRI 

0 

0 

26 

122 

23* 

2S4 

274 

274 

SLUDGE 

1 41000/VR) 

0 

0 

36 

40 

5* 

44 

68 

68 

SEVERS 

i 

(•1000/TRI 

0 

0 

58 

58 

50 

50 

58 

58 

TOTAL 

(S1000/YR) 

0 

0 

121 

221 

354 

379 

401 

401 

PRESENT  VALUE 

RT  BEGIN— 

NING  OF  PERIOD 

(•1000) 

0 

0 

702 

1185 

2583 

2740 

2818 

0 

PRESENT  NORTH 

(•1000) 

0 

0 

40$ 

491 

764 

412 

215 

0 

NET  0««M*  - 

2292.49 

TABLE 

III  1  TOTAL 

PRES  BIT 

NORTH 

CAPITAL  1*1000)  044* 
0.*N.  1*1000)  2292 
LANO  1(1000)  77 


TOTAL  1*1000)  11*17 


TABLE  IV  I  ANNUAL  COSTS  ISIOOO/TRI 


1972 

1*75 

1980 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

144 

144 

144 

14* 

144 

146 

PLANT  EXPANSION 

247 

247 

247 

247 

247 

BASIN 

26 

24 

24 

26 

24 

2* 

BASIN 

14 

14 

14 

14 

14 

PIPES 

B43 

843 

S43 

041 

S4S 

843 

TOTAL  0.4M. _ Q _ 0 _  121 _ 121. _ )H _ ST* _ 491 _ 402- _ 

TOTAL  ANNUAL  0  0  11)4  149)  14)4  1454  1470  147* 


NOTE  1  t  ANNUAL  COSTS  OO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


c 


STORNMATER  TREAT  RENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  R- SS- 11- 19 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORNNATER  VOLUME  (NGI 

... 

-  - - 

..  _  - 

1  Yft  STORM  RUNOFF 

0 

3 

6 

12 

18 

71 

76 

T9 

ANNUAL  RUNOFF 

0 

32 

65 

152 

240 

904 

1066 

1112 

SLUDGE  QUANTITIES  IDT/YRI 

SEDIMENT .BAS  IN 

0 

60 

121 

265 

600 

2460 

2635 

2780 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  J  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  *  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  *  EARTH 

TABLE  1  I  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  <110001 

PRESENT 

WORTH 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

RESIOUAL 

TREATMENT  PLANT  490 

770 

770 

659 

PLANT  EXPANSION  1541 

5210 

729 

PLANT  EXPANSION _ 258  _ 

_ 1720 

73T 

0AS IN  93 

160 

31 

BASIN  63 

216 

86 

BASIN  IT 

116 

69 

PIPES  650 

1  -  ?-•> 

2200 

879 

-  - 

.... 

- -  -  - 

*9“  '  »|T -  • . 

•  — ••• 

■  1  ■ 

RESIDUAL  123 

TOTAL  - 

3195 

NET  CAPITAL  2991 

TABLE 

11  J  PRESENT  NORTH  -  0.6N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1*  1000/TRI 

0 

0 

2 

21 

60 

246 

263 

278 

SLUDGE  1  A1000/VRJ  ■ 

0 

0 

3 

7 

15 

61  . 

65 

69 

SEWERS  ($1000/YRI. 

0 

0 

0 

0 

10 

10 

10 

10 

TOTAL  IB1000/VRI. 

0 

0 

5 

26 

85 

316 

340 

358 

PRESENT  VALUE  AT  BEGIN- 

MING  OF  PERIOD  1*1000)  . 

0 

0 

TO 

235 

1420 

2313 

2454 

0 

PRESENT  NORTH  1 >10001 

0 

0 

40 

97 

420 

36T 

167 

0 

NET  0.*N.  -  1096.21 

TABLE 

III  «  TOTAL 

PRESENT 

WORTH 

CAPITAL  1 >10001 

2991 

0.«N.  I $10001. 

1096 

LANO  1 $10001 

30 

TOTAL  ( *10001 

4115 

TABLE 

IV  1  ANNUAL 

COSTS  (BIOOO/TRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

59 

59 

59 

59 

59 

59 

PLANT  EXPANSION 

602 

402 

402 

602 

PLANT  EXPANSION 

132 

132 

132 

BASIN 

ii 

11 

11 

11 

11 

11 

BASIN 

15 

15 

15 

15 

BASIN 

B 

B 

B 

PIPES 

159 

169 

169 

159 

TOTAL  0.*N. 

0 

0 

5 

2B 

65 

318 

340 

358 

TOTAL  ANNUAL 

0 

0 

T6 

99 

736 

HOT 

1129 

1167 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  MINDED  INDEBTEDNESS 
NOTE  2  l  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORM  HA  TEA  TREATMENT  PUNT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STU07 

PLAN  A  ,  R-9 

19T2 

19T5 

1980 

1949 

1990 

2000 

2010 

2020 

stornmater  volume  inci 

1  YR  STORM  RUNOFF 

2 

2 

2 

2 

2 

2 

2 

2 

ANNUAL  RUNOFF 

SB 

39 

41 

41 

41 

41 

41 

41 

SLUDGE  QUANTITIES  I0T/7RI 

SEDIMENT.  BAS  IN 

22 

29 

29 

29 

29 

29 

23 

29 

TREATMENT  PLANT 

8 

9 

9 

9 

9 

9 

9 

4 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  I  CONCRETE 

TABLE  1  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  I  *1000) 

PRESENT 

NORTH  1972  19T5  19B0  ;  1989  1990  2000  2010 

SLUDGE  HANDLING  *  7  .  7 

BASIN  449  970 

PIPES  149  200 

RESIDUAL  9 

NET  CAPITAL  J5l 

TABLE  11  >  PRESENT  NORTH  -  O.PN.  COSTS 
19T2  1979  1980  1989  1990  2000  201C 


PLANT 

SLUDGE 

SEUERS 


I A1000/VR1 
ItlOOO/TRl 
1*1000/ YR* 

<*1000/V*I 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PER 100  1*10001 


PRESENT  NORTH  1*10001 
NET”  ^  ~  119.442 


0 

0 

0 

T 

0 

0 

• 

0 

0 

9 

0 

0 

11 

0 

0 

11 

0 

0 

n 

0 

0 

u 

0 

0 

0 

i 

9 

10 

12 

12 

IS 

12 

0 

37 

41 

4T 

84 

94 

•4 

0 

0 

30 

23 

19 

29 

19 

4 

0 

TABLE  III  I  TOTAL  PRESENT  NORTH 

CAPITAL  1*10001  491 
0.*N.  1*10001  119 
LANO  <*10001  It 


TOTAL  1*10001  742 

TAKE  IV  I  ANNUAL  COSTS  IS1000/TRI  . 
19TS  19*0  1989  1990 


ANNUAL  CAPITAL 

SLUOGE  HANDLING 

BASIN 

PIPES 

TOTAL  0«pM» 

TOTAL  ANNUAL 


0 

0 

0 

0 

0 

0 

0 

41 

41 

41  . 

41 

41 

41  . 

41 

14 

14 

14 

14 

14 

14 

14 

• 

9 

10 

it 

12 

12 

12 

"15 

49 

4T 

44 

ii 

n 

49 

NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SUJPc 


PLAN  A  ,  R- 10 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

IMG! 

l  YR  STORM  RUNOFF 

0 

30 

60 

60 

61 

63 

67 

69 

ANNUAL  RUNOFF 

0 

446 

S13 

825 

B38 

BYT 

96L 

979 

SLUDGE  QUANTITIES 

IDT/YR1 

SEDIMENT. BASIN 

0 

T62 

1526 

156T 

2095 

2192 

2352 

2447 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s 

STORAGE 

PLUS  TREATMENT 

SLUOGE  HANDLING  * 

PER IO0IC 

REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASI N  X 

EARTH 

TABLE  I 

l  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 

1*10001 : 

PRESENT 

WORTH 

1972 

im 

1980 

1965 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT 

133* 

2100 

2100 

1199 

PLANT  EXPANSION 

1360 

4600 

643 

BASIN 

232 

400 

79 

PIPES 

116 

200 

39 

RESIDUAL 

99 

TOTAL 

2563 

NET  CAPITAL 

29*1 

TABLE 

:  II  <  PRESENT 

WORTH 

[  -  0.«N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

(tlOOO/YRI 

0 

0 

20 

117 

209 

219 

235 

244 

SLUOGE 

(  UOOO/YRI 

0 

0 

30 

38 

52 

54 

56 

61 

SEWERS 

ItLOOO/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 *1000/ VR! 

0 

0 

67 

157 

262 

275 

295 

306 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PER 100 

1*10001 

0 

0 

661 

861 

1B89 

2002 

2116 

0 

PRESENT  WORTH 

IftlOOO) 

0 

0 

268 

357 

558 

301 

161 

0 

RET  (J-4M.  - 

1667.17 

TABLE 

:  III  •  TOTAL 

PRESENT  WORTH 

CAPITAL  1  $1000) 

2967 

D.*M.  (*10001 

1667 

LANO  1*10001 

74 

TOTAL  1610001 

6668 

TABLE 

:  IV  *  ANNUAL 

COSTS 

(*1000/ YR1 

- - - 

— - - , - 

19T2  _ 

_ 1975  _ 

.1980 _ 

1*05  _ 

_ 1990 

_  2000  _ 

2010  _ 

„  2020. 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

162 

162 

162 

162 

162 

162 

PLANT  EXPANSION 

355 

355 

355 

355 

0451 N 

28 

20 

20 

28 

26 

20 

PIPES 

16 

16 

14 

14 

16 

14 

TOTAL  0.»M. 

0 

0 

67 

157 

262 

275 

295 

304 

TOTAL  ANNUAL 

0 

o 

273 

362 

823 

835 

055 

867 

NOTE  1  >  ANNUAL  COSTS  00  NOT 

INCLUDE 

PRESENT 

OUTSTANDING  BONDED 

INDEBTEDNESS 

NOTE  2  l  AN  INTEREST  RATE  Of  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  treatment  plant 

PLAN  A  ,  R-U 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


19T2 

1975 

19*0 

19*5 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IHGI 

1  YR  STORM  RUNOFF 

0 

• 

0 

11 

22 

99 

45 

5* 

ANNUAL  RUN OFF 

0 

# 

0 

1*4 

12» 

444 

65* 

•29 

SLUDGE  OUANTITIES  I0T/VR1 

SEDIMENT. BASIN 

0 

• 

0 

0 

*20 

1295 

1*45 

2057 

treatment  plant 

0 

• 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE  plus  treatment 

SLUDGE  HANDLING  x  PERIODIC  REMOVAL  TO  LAN0F1LL  OR  RECYCLE 

STORAGE  RASIN  X  EARTH 


TABLE  I  x  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001  : 

PRESENT 

NORTH  1972  lffl  19*0  19*5  1990  2000  2010  2020  RES10UAL 


TREATMENT  plant 

1*2* 

5500 

7*9 

•AS1N 

109 

3T0 

147 

PIPES 

4*5 

1440 

*59 

RESIOUAL 

•1 

total i 

1*71 

NET  CAPITAL  “ 

21*0 

TABLE  It  X  PRESENT  NORTH  -  0.«M.  COSTS 
19T2  1*75  1900  19*5  1990  2000  2010  2020 


PLANT  1*1000/9*)  0  0  0  0  *2  129  1*4  EOS. 

SLUDGE  I  *1000/ YR I  O  0  O  0  20  90  41  51 

SEWERS  IS1000/YRI  0  0  0  0  *  0-  0  * 

TOTAL  I  tlOOO/YRI  0  0  0  0  li?'  1*2  219  2*5' 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  (*10001  0  0  0  0  959  1921  1**2  0 

PRESENT  NORTH  1*10001  0  0  0  0  2*9  19*  12*  0 

NET  0.*N.  -  *11.249 

TABLE  111  1  TOTAL  PRESENT  NORTH 


CAPITAL 

1*10001 

21*0 

0.*M. 

1 *10001 

•  11 

LAND 

1*1000) 

44 

TOTAL 

1*10001 

2B15 

TABLE  IV  1  ANNUAL  COSTS  l*1000/YRI  : 

I9T2  1975  19*0  19*5  1990  2000  2010  2020 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

•AS  IN 

PIPES 

TOTAL  0.4N.  0 

total  annual  0 


424 

424 

424 

424 

2* 

2* 

2* 

2* 

11* 

It* 

11* 

11* 

0 

0 

0 

110 

1*2 

219 

2*5 

Q 

0 

o 

4S0 

792 

iii 

*55 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUT  ST  AMO  I  MG  BONDED  INDEBTEDNESS 
NOTE  2  X  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMtUTEK  TSfc*rHt.Nr  PLANT 


CORPS  UP  LNUINtiRS  -  SURVtY  SLOPE  SIlfcY 


PLAN  A  ,  A- 13 


1172 

1975 

1980 

1985 

1990  . 

2000 

2010 

2020 

STORMIUTtR  volume  imgi 

1  YR  STCRM  RUNOPP 

0 

34 

69 

71 

74 

78 

82 

82 

ANNUAL  RUNOFF 

0 

471 

943 

980 

1017 

1091 

1167 

1167 

SLUDGE  QUANTITIES  (OT/YR) 

StUIHfcN  J-bASIN 

0 

884 

176* 

1837 

2542 

2727 

2917 

2917 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHfc ME  *  STORAGE  PLUS  TREATMENT 

SLUDGE  HAN0L1NG  *  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  i  EARTH 

TABLE 

l  :  PRESENT 

NORTH 

-  CAPITAL  COSTS  -  (*1000) 

PRESENT 

north 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT  1400 

2200 

2200  1885 

PLANT  EXPANSION  1470 

5000 

699 

BAST N  236 

440 

87 

RESIDUAL  103 

TGTAL  2673 

NET  CAPITAL  3031 

TA8LE 

11  t  PRESENT  NORTH  -  O.**.  COSTS 

1972 

1975 

1980 

lies 

1990 

2000 

2010 

2020 

PLANT  l*1000/YK> 

0 

0 

33 

139 

254 

272 

291 

291 

SLUDGE  UlOOO/fRl 

0 

0 

44 

45 

63 

66 

72 

72 

SEMERS  1 $  1000/ YK) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  1  $  1000/ YR) 

o 

0 

77 

185 

317 

340 

364 

364 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERI 00  (*10001 

0 

0 

538 

1031 

2313 

2477 

25*1 

0 

PRESENT  UCHTH  1*10001 

0 

0 

313 

428 

684 

372 

195 

0 

NET  0.*M.  -  1994.39 

TABLE 

Ill  *  TOTAL 

PRESENT  NORTH 

CAPITAL  ($1000) 

3031 

0.*M.  (*1000) 

1994 

LANC  1*1000) 

88 

TGTAL  (11000) 

5114 

TABLE 

IV  s  ANNUAL 

COSTS 

«• 

o 

o 

O 

V. 

< 

3D 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

169 

i«« 

169 

169 

169 

169 

PLANT  EXPANSION 

365 

385 

385 

385 

BASIN 

31 

31 

31 

31 

31 

31 

TOTAL  O.^M. 

0 

0 

77 

us 

317 

340 

364 

364 

TOTAL  ANNUAL 

0 

0 

276 

387 

905 

928 

952 

952 

NOTE  1  t  ANNUAL  COSTS  00  NUT 

INCLUDE 

PRESENT 

OUTSTANDING 

8CN0E0 

INDEBTEDNESS 

NOTE  2  *  AN  INTEREST  KAIL  UF 

7  PERCENT  MAS  USED  FUR  ALL  CALCULAUUNS 

S  TORN  HATER  TREATMENT  RIANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  R-14S21 


1972 

1«T9 

19  AO 

ms 

1990 

2000 

2010  * 

2020 

STORMWATER  VOLUME  (NCI 

1  YR  STORM  RUNOFF 

0 

0 

0 

1 

s 

s 

9 

10 

ANNUAL  RUNOFF 

0 

B 

0 

35 

71 

iob 

m 

1TB 

SLUDGE  QUANTITIES  IDT/YRI 

SE01MEMT.9ASIN 

0 

• 

0 

0 

177 

270 

960 

447 

TREATMENT  PLANT 

0 

• 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE 

PLUS  TREATMENT 

SLUOGE  HANDLING  <  PERIODIC 

REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASIN  <  EARTH 

TABLE  I 

*  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  1*1000)  . 

PRESENT 

WORTH 

1972 

1975 

1990 

199$ 

1990 

2000 

2010 

2020 

treatment  plant 

•ST 

2900 

405 

9AS1N 

90 

170 

47 

PIPES 

414 

1400 

559 

RESIDUAL 

40 

TOTAL 

1011 

NET  CAPITAL  ~ 

12*2 

TABLE  II  s  PRESENT  NORTH  -  0-*N.  COSTS 


1972 

MTS  1980 

1915 

1990 

2000 

2010 

2020 

PLANT 

mooo/vRi 

0 

0 

0 

0 

IT 

2T 

36 

66 

SLUDGE 

(91000/YR) 

0 

0 

0 

0 

6 

6 

9 

u 

SEWERS 

(A1000/YR! 

0 

0 

0 

0 

9 

6 

6 

6 

TOTAL 

1  S1000/YA) 

0 

o 

0 

0 

29 

60 

51 

42 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO 

1 910001 

0 

0 

0 

0 

24S 

325 

40S 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

72 

69 

10 

0 

NET  0.«N*  • 

192-474 

TABLE  III  1 

TOTAL 

PRE  SENT 

WORTH 

CAPITAL  1*10001 

12*2 

0  .♦N. 

(*1000) 

152 

LAND 

<•1000 1 

3 

TOTAL 

1*1000) 

1497  . 

- - — 

..  -  ..  .... 

TABLE  IV  > 

ANNUAL 

COSTS  tilOOO/YR) 

1972 

1975  19*0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

"  225"  “ 

221 

treatment 

PLANT 

223 

223 

BASIN 

12 

12 

12 

12 

P1PCS 

101 

101 

101 

101 

TOTAL  0.«N. 

0 

0 

0 

0 

29 

60 

91 

42 

TOTAL  ANNUAL 

0 

0 

0 

0 

34* 

3TB 

400 

NOTE  1  »  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  HAS  USED  FOR  AU  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SLR  VET  SCOPE  STUDT 


PLAN  A  .  R- 15422 


1972 

1*75 

1*80 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  INGI 

1  V ft  STORM  RUNOFF 

0 

0 

0 

5 

10 

IS 

16 

22 

ANNUAL  RUNOFF 

0 

0 

0 

66 

136 

204 

273 

Ml 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT .BASIN 

0 

0 

0 

0 

360 

510 

662 

•52 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  i  PERIODIC  REMOVAL  TO  LAN0F1LL  OR  RECYCLE 

STORAGE  BASIN  <  EARTH 


PRESENT 

WORTH 

1*72 

TABLE 

1975 

1  i  PRESENT  WORTH  - 

1*60  19B5  <• 

CAPITAL  COSTS  -  1*10001  : 

1*90  2000  2010 

2020 

residual 

TREATMENT  PLANT 

1096 

3700. 

517 

RASIN 

66 

230 

91 

PIPES 

709 

2600 

959 

KCSlBUtL 

60 

TOTAL 

154* 

NET  CAPITAL  1BU 


TABLE  II  i  PRESENT  NORTH  -  0.*M.  COSTS 


1*72 

1*75 

1*80 

1*85 

1990 

2000 

2010 

2020 

PLANT 

( S1000/YRI 

0 

0 

0 

0 

34 

51 

48 

85 

SLUDGE 

1 *1000/ YR) 

0 

0 

0 

0 

6 

12 

17 

21 

SEWERS 

( tiOOO/YRI 

0 

0 

0 

0 

11 

11 

11 

11 

TOTAL 

(B1000/YRI 

0 

6 

0 

0 

56 

TS 

97 

118 

PRESENT  VALUE.  AT  BEGIN-.  _ 

_ 

NINO  OF  PERI  00 

1*1000) 

0 

0 

0 

0 

457 

607  " 

-  758 

-  o  -  ' 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

1S5 

91 

IT. 

0 

NET  0.«M.  ■ 

264.825 

TABLE  111  >  TOTAL 

PRESENT 

NORTH 

CAPITAL  181000) 

1811 

0.*M.  IS1000I 

2(4 

LAND  IS 10001 

5 

TOTAL  181000) 

2101 

TABLE  IV  t  ANNUAL 

COSTS  IS1000/VR). 

1*72 

1*75 

1980 

1*85 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

285 

285 

285 

265 

BASIN 

16 

14 

16 

16 

PIPES 

173 

ITS 

ITS 

ITS 

TOTAL  0.*N. 

0 

0 

0 

0 

56 

TS 

97 

Hi 

TOTAL  ANNUAL 

0 

0 

0 

0 

530 

551 

5TS 

596 

NOTE  1  >  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RRTE  QF  T  FERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STOHNMATER  TREATMENT  PLANT 


CO APS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  A— 16417 


1972 

19TS 

1980 

1885 

1990 

2000 

2010 

2020 

stornnater  volume  imgi 

1  VR  ST OHM  RUNOFF 

0 

19 

31 

32 

33 

SB 

34 

U 

ANNUAL  RUNOFF 

0 

217 

434 

444 

455 

476 

510 

510 

SLUOCE  QUANTITIES  (OIVYA) 

SEDIMENT. BAS  IN 

0 

$42 

1085 

till 

1137 

1190 

1275 

1275 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHENE  1  STORAGE  PLUS  TREATMENT 

SLUOCE  HAN  CL  INC  i  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  SASIN  I  EARTH 


TAKE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  ITIOOOI  . 

PRESENT 

NORTH  1972  197$  1990  19RS  1990  2000  2010  2020  RESIDUAL  ; 


TREATMENT  PLANT 

1847 

4900 

0 

BASIN 

114 

2B0 

•4 

PIPES 

472 

1420 

444 

RESIDUAL 

22 

TOTAL  ' 

970 

NET  CAPITAL  “ 

24  S3 

TAKE  II  I  PRESENT  NORTH  -  0.4N.  COSTS 


1972 

1979 

1900 

1909 

1990 

2000 

2010 

2020 

Ft  ANT 

I 81000/YRI 

0 

0 

0 

m 

119 

119 

127 

127 

SLUOGE 

I81000/TR1 

0 

0 

0 

2B 

20 

29 

91 

91 

SEWERS 

I 81000/YRI 

0 

0 

0 

9 

0 

a 

B 

B 

TOTAL 

(81000/ TRI 

0 

0 

~o 

150 

150 

194 

147  , 

UT 

PRESENT  VALUE  AT  4E61M* 

NINO  OF  PERIOD 

(810001 

0 

0 

0 

414 

1074 

ilia 

1174 

0 

PRESENT  NORTH 

1810001 

0 

0 

0 

255 

319 

m 

B9 

• 

NET  O.AN.  • 

839.849 

TAKE  III  * 

TOTAL 

PRESENT 

WORTH 

CAPITK  1810001 

2433 

0.*N. 

1810001 

435 

lamo 

1810001 

4 

TOTAL 

IB1000I 

3417 

TAKE  IV  1 

ANNUAL 

COSTS  (81000/YRI. 

1972 

1979 

1900 

1945 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

347 

347  - 

547  . 

947: 

147. 

BASIN 

20 

20 

20 

20 

20 

PIPES 

117 

117 

117 

117 

117 

TOTAL 

0 

D 

0 

150 

150 

194 

147 

147 

TOTAL  ANNUAL 

o 

0 

~0 

439 

JiS 

441  . 

'  452 

492 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OP  7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STURMMATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  R-18 


1972 

1979 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

— 

— 

— 

- - - 

-  — 

.  _  , - 

1  YR  STORM  RUNOFF 

0 

0 

0 

5 

10 

15 

21 

26 

annual  runoff 

0 

0 

0 

76 

152 

228 

304 

381 

SLUDGE  QUANTITIES  (OT/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

380 

570 

760 

952 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  3  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  X  PERIODIC 

REMOVAL 

TO  LANDFILL  DR  RECYCLE 

STORAGE  BASIN  X  EARTH 

TABLE 

X  t  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  (S1000I 

PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  1183 

4000 

559 

BASIN  73 

250 

99 

PIPES  39 

200 

79 

RESIDUAL  28 

TOTAL 

T39 

NET  CAPITAL  128T 

TABLE 

II  3  PRESENT  NORTH  -  O.AM.  COSTS 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  I S1000/YRI 

0 

0 

0 

0 

38 

37 

76 

95 

SLUDGE  t  S1000/VR) 

0 

0 

0 

0 

9 

14 

19 

23 

SEVERS  ItlOOO/YR! 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IS1000/VRI 

0 

o 

0 

0 

48 

72 

95 

120 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  1 SlOOOt 

0 

0 

0 

0 

424 

590 

758 

0 

PRESENT  NORTH  IS1000I 

0 

0 

0 

0 

125 

88 

37 

0 

NET  0.*M.  -  272.265 

- 

■ 

• 

TABLE 

111  *  TOTAL 

PRESENT 

WORTH 

CAPITAL  1  SlOOOt 

1287 

O.+M*  111 0001 

272 

LAND  IS  1000) 

* 

- 

TOTAL  181000) - 

1565 

TABLE 

IV  l  ANNUAL 

COSTS  IS1000/YR! 

1972 

1973 

19B0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

308 

308 

30B 

30B 

BASIN 

18 

18 

IB 

18 

PIPES _ _ 

_ 16 

16 

14 

14 

TOTAL 

0 

0 

0 

0 

48 

72 

95 

120 

TOTAL  ANNUAL 

0 

0 

0 

0 

309 

611 

637 

441 

.•••%.  t 

'  .  .. ... 

. _ 

NOTE  l  <  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  i  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


& 


m 


STORMWAT  ER  TREATMENT  PLANT 
PLAN  A  .  R— 20 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMWATER  VOLUME  (MG) 
i  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  (DT/YRI 
SEOIMENT. BASIN 
TREATMENT  PLANT 


1990 

2000 

2010 

2020 

12 

1% 

19 

25 

18% 

220 

275 

388 

440 

550 

687 

920 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  *  EARTH 


PRESENT 

NORTH 


TABLE  1  1  PRESENT  WORTH  -  CAPITAL  COSTS  -  I  AiOOO) 

1BT5  1980  1985  1990  2000  2010  • 


2020  RESIDUAL 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT  (SIOOO/VR) 

SLUOGE  ( S1000/YR) 

SEWERS  ItlOOO/VRI 

TOTAL  ($1000/ YR) 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  ($1000) 

PRESENT  NORTH  IS1O0O) _ 

NET  0.«N.  -  358*997 


TABLE  II  «  PRESENT  NORTH  -  O-fM.  COSTS 
1975  1980  1985  1990  2000 


48 

55 

88 

92 

11 

13 

17  . 

23 

19 

19 

19 

19 

~Tz 

88 

105 

134 

580 

880 

842 

0 

U1-- 


TABLE  III  »  TOTAL  PRESENT  WORTH 

CAPITAL  ($1000)  2813 
O.FM.  ($1000)  338 
LAND  ($1000)  A 


TOTAL  ($1000) 


TA8LE 

IV  *  ANNUAL 

COSTS 

181000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

' 

w  -  —  — 

TREATMENT  PLANT 

447 

WT  . 

447 . 

447 

BASIN 

13 

13 

13 

13 

PIPES 

283 

283 

283 

283 

TOTAL 

0 

0 

0 

0 

77 

88 

105 

134 

TOTAL  ANNUAL 

o 

0 

0 

0 

821 

832 

850 

$79 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  •  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


SIORHNATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVET  SCOPE  STUOT 


PLAN  A  ,  R -23U5N 


1972 

1979 

19  BO 

1989 

1990 

2000 

2010 

2020 

STQRMMATER  VOLUME  IM6I 

1  YR  STORM  RUNOFF 

0 

0 

0 

7 

IS 

28 

39 

A2 

ANNUAL  RUNOFF 

0 

0 

0 

119 

227 

*2* 

512 

449 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

311 

*21 

TAT 

970 

TREATMENT  PLANT 

0 

0 

0 

0 

13B 

259 

312 

*05 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUOGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  »  EARTH 

TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  (*10041 

PRESENT 


NORTH 

1972 

1979 

1980 

1989  1 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUOGE 

HAN0L1NG 

39 

135 

16 

BASIN 

136 

440 

183 

BASIN 

31 

210 

126 

PIPES 

158 

535 

213 

PIPES 

T5 

500 

300 

RESIDUAL 

32 

TOTAL. 

a«2 

NE1 

CAPITAL 

408 

TABLE 

II  1  PRESENT  WORTH  - 

0.4N.  COSTS 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

PLANT 

(  $ 1000/YRJ 

0 

0 

0 

0 

71 

133 

160 

206 

SLUDGE 

ItlOOO/YR) 

0 

0 

0 

0 

11 

20 

24 

32 

SEWERS 

U1000/YR) 

0 

0 

0 

0 

2 

5 

5 

5 

TOTAL 

( ilOQO/VRI 

0 

0 

0 

0 

64 

159 

190 

245 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOO  1*10001  O  0  0  0  857  .  1227.  ■  1551  0. 

PRESENT  NORTH  1*10001  0  0  0  0  253  18*  11*  0 

NET  O.+H.  «  555.159 

TABLE  III  I  TOTAL  PRESENT  NORTH 


CAPITAL 

1*1000) 

406 

0.*N. 

1*1000) 

555 

LAND 

1*1000) 

10 

TOTAL 

1*1000) 

973 

TABLE 

IV  x  ANNUAL 

COSTS 

( 61000/YRI 

1972 

197S 

1980 

1983 

1990 

2000 

—  2010- 

2020- 

ANNUAL  CAPITAL 

' 

SLUOGE  HANDLING 

10 

10 

10 

BASIN 

33 

33 

BASIN 

15 

15 

15 

PIPES 

38 

36 

38 

38 

PIPES 

34 

36 

34 

TOTAL  0.*IU 

0 

0 

0 

0 

64 

159 

190 

2*5 

TOTAL  ANNUAL 

0 

o 

o 

0 

167 

293 

324 

379 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  i  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  R-24 


'S  OE  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1979 

1980 

19BS 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  CMC) 

1  YR  STORM  RUNOFF 

0 

0 

0 

4 

t 

14 

19 

23 

ANNUAL  RUNOFF 

0 

• 

0 

AB 

117 

204 

27S 

149 

SLUOGE  QUANTITIES  (OT/VRI 
SEDIMENT .8A$ IN 

0 

• 

0 

0 

142 

519 

4B7 

042 

treatment  plant 

0 

8 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1 
SLUDGE  HA  NOLI  NG  > 
STORAGE  BASIN  t 


STORAGE  PLUS  TREATMENT 

PERIODIC  REMOVAL  TO  LMOF1LL  OR  RECYCLE 

EARTH 


TABLE  I  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  IALOOOI 

PRESENT 

worth  1972  197*  1980  19BS  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT  1094 
BASIN  6B 
PIPES  99 


1700  917  - 

210  91 

200  79 


RESIDUAL - 20 

NET  CAPITAL  1194 


_ l- aji,.. 


TABLE  II  1  PRESENT  NORTH  -  0.«N.  COSTS 


I 


■ 

1972 

1979 

19B0 

1985 

1990 

2000 

2010 

2020 

PLANT 

(SIOOO/VRI 

0 

a 

0 

0 

34 

51 

48 

84 

SLUOGE 

1  81000/TRI 

0 

• 

0 

0 

• 

12 

IT 

21 

SEWERS 

IS1000/YRI 

0 

a 

0 

0 

0 

0 

0 

0 

TOTAL 

mooo/vRi 

0 

s 

0 

0 

41 

45 

84 

108 

PRESENT  VALUE 

AT  BEGIN- 

KING  OF  PERIOD 

1 *10001 

0 

0 

0 

0 

383 

534 

487 

0 

PRESENT  WORTH 

1*1000) 

0 

B 

0 

0 

in 

80 

92 

0 

NET  0.*N«  • 

244*1*7 

TABLE 

III  <  TOTAL 

PRESENT 

WORTH 

CAPITAL  UIOOOI  1194 

0.4M.  1*10001  244 

LANG  <810001  1 


TOTAL  1*10001  1444 


TABLE  IV  I  ANNUAL  COSTS  ItlOOO/VRI 


1972 

1975 

1980 

1985 

1090 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

2(9 

2B5 

281 

289 

BASIN 

14 

14 

14 

14 

PIPES 

14 

14 

14 

14 

TOTAL  0.*N. 

0 

1 

0 

0 

0 

43 

45 

(4 

108 

TOTAL  ANNUAL 

b 

0 

0 

0 

340 

382 

403 

429 

NOTE  1  «  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


stormwater  treatment  plant  corps  oe  engineers  -  SURVEY  SCOPE  STUDY 

PLAN  A  ,  R-2SSA26 


1972 

197S 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  VR  STORM  RUNOFF 

0 

• 

0 

0 

0 

5 

7 

10 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

88 

123 

ISO 

SLUDGE  QUANTITIES  I0T/VRI 

SEQIMENT.BASIN 

0 

• 

0 

0 

0 

l*i 

179 

219 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

53 

T3 

91 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT  AT  MUHC1PAL  PLANT 
SLUOCE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  ISIOOOI  . 


PRESENT 

WORTH 

1972 

19TS 

1980 

1985 

1990 

2000 

2010 

2020 

RES10UAL 

SLUDGE  HANDLING  A 

31 

13 

0AS1N 

SI 

210 

126 

PIPES 

300 

2000 

1200 

RESIDUAL  Si 

TOTAL 

1339 

NET 

CAPI TAL  2A5 

TASLf 

11  »  PRESENT 

WORTH  - 

&FN.  COSTS 

* 

1972 

19TS 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 S1000/YRI 

0 

0 

0 

0 

0 

27 

30 

44 

SLUDGE 

IS1000/YR) 

0 

0 

0 

0 

0 

4 

5 

7 

SEWERS 

1 tlOOO/YRl 

0 

0 

0 

0 

0 

9  . 

9 

9 

TOTAL 

(S1000/YRI . 

0 

0 

0 

b 

b 

41  .. 

54 

44 

PRESENT 

VALUE  AT  BEGIN- 

NING  OF 

PERIOO  1*10001 

0 

0 

0 

0 

0 

330 

414 

0 

PRESENT 

NORTH  1*10001 

0 

• 

0 

0 

0 

50 

31 

0 

NET  0.6M.  *  >2.131 


TABLE  III  »  TOTAL  PRESENT  WORTH 


CAPITAL  IS1000  )  2SS 

0.»M.  1*1000) _ *2 

LAND  1*1000).  2 


TOTAL  1*1000)  3*9 


TOTAL  1*1000)  3*9 


TABLE 

IV  >  ANNUAL  COSTS  U1000/YR) 

1972 

1975 

1980 

1965  1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

BASIN 

PIPES 

TOTAL  0-*H. 

i 

0 

0 

0 

0  0 

2 

15 

16* 

61 

2 

IS 

166 

56 

2 

IS 

166 

66 

TOTAL  ANNUAL 

0 

0 

0 

0  0 

204 

216 

226 

NOTE  1  S  ANNUAL  COSTS  DO  NOT 
NOTE  2  s  AN  INTEREST  RATE  OF 

INCLUDE  PRESENT  OUTSTANDING 
7  PERCENT  WAS  USED  FOR  ALL 

BONDED  INDEBTEDNESS 
CALCULATIONS 

c 


STORMWATER  TREATMENT  PUNT 


PLAN  A  ,  R— 27 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOV 


1972 


STORMWATER  VOLUME  IMCI 

1  VR  STORM  RUNOFF  0 

ANNUAL  RUNOFF  0 

SLUOGE  QUANTITIES  IOT/VRI 

SEDIMENT. BASIN  0 

TREATMENT  PLANT  0 


I97S  19 AO  19RS 


0  0  I 

O  0  54 


0  0  0 
0  0  0 


1990 

2000 

2010 

2020 

T 

11 

13 

14 

109 

199 

203 

ill 

159 

239 

294 

314 

44 

100 

123 

132 

TREATMENT  SCHEME  1 
SLUOGE  HAN0L1NG  • 
STORAGE  BASIN  I 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
EARTH 


TABLE  I  s  PRESENT  MIRTH  -  CAPITAL  COSTS  -  1*10001  : 

PRESENT 

WORTH  1972  197*  19B0  19BS  1990  2000  .  2010  2020  RESIOUAL . 


SLUOGE  HANDLING 

13 

44 

4 

BASIN 

T3 

250 

... 

99 

FIFES 

SB 

100 

1L9 

RESIOUAL 

B 

TOTAL 

224 

NET  CAPITAL 

144 

- - - - . - - - TABLE  41  .1  PRUEMJ-J<OATW.-OUlU_CI?Lr*, _ _ ...  - _ -  4 _ 


1972 

197* 

1940 

19BS 

1990 

2000 

2010 

2020 

|»UNT 

IS1000/YR) 

0 

0 

0 

0 

34 

Si 

41 

47 

SLUOGE 

IS1000/YR) 

0 

0 

0 

0 

9 

7 

9 

10 

SEWERS 

1 $1000/ YR ) 

0 

0 

0 

0 

1  . 

i 

i 

1 

VOTAL 

IS1000/YRI 

0 

0 

0 

0 

40 

40 

74 

79 

PRESENT  VALUE  AT  BEGIN- 

MING  OF  PERIOO 

<*iooo» 

0 

0 

0 

0 

3*7 

474 

*44 

0 

PRESENT  WORTH 

C  410001 . 

0 

0 

0 

0 

105 

71 

41 

0 

*T  0.4R.  - 

21B.94B 

TABLE 

:  III 

t  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001 

144 

0.*N« 

1*10001 

21* 

LAND 

($10001 

3 

TOTAL 

IftlOOOl 

3BB 

TABLE  IV  t 

ANNUAL 

COSTS  (S1000/YRI  . 

1972 

197S 

1940 

1915 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANDLING 

3 

3 

S 

3 

BASIN 

1* 

1* 

la 

IB 

PIPE* 

21 

21 

21 

21 

TOT  AL  0.«M. 

0 

0 

0 

0 

40 

40 

74 

79 

TOTAL  ANNUAL 

0 

0 

0 

0 

■4 

104 

HI 

123 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AH  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


stormwater  treatment  plant 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  •  R-28 


1972 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  YR  STORN  RUNOFF 

0 

0 

0 

0 

0 

37 

49 

62 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

537 

716 

695 

SLUOGC  QUANTITIES  COT/TRi 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

1342 

1790 

223 2 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  _I  STORAGE 

PLUS  TREATMENT 

_ 

. .  . 

_  _ _ 

_ 

SLUDGE  HANDLING  »  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  l  EARTH 

.  •  -.V 

TABLE 

:  I  S  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  I *1000) : 

PRESENT 

WORTH 

1972 

1975 

19B0 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  072 

5800 

2488 

BASIN  SB 

390 

234 

PIPES  JO 

200 

120 

RESIDUAL  110 

TOTAL 

2842 

NET  CAPITAL  850 

TABLE 

11  i  PRESENT 

WORTH  -  0.  ♦M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020. 

PLANT  I HOOO/YR) 

» 

0 

0 

0 

0 

0 

134 

129 

223 

SLUDGE  I  HOOO/YR) 

0 

0 

0 

0 

0 

33 

44 

55 

SEWERS  I A1000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  U1000/VRI 

0 

0 

0 

0 

0 

168 

224 

280 

PRESENT  VALUE  AT  BEGIN- 

NINC  OF  PERIOD  ($10001 

0 

0 

0 

0 

0 

1382 

1224 

0 

PRESENT  WORTH  IS1000) 

0 

0 

0 

0 

0 

207 

135 

0 

NET  0.4M.  -  343.414 

TABLE 

III  l  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001 

850 

0.*M.  1*10001 

343 

LANO  1*10001 

14 

TOTAL  1 $10001 

1208 

table 

IV  *  ANNUAL 

COSTS  (A 1000/YR! 

1922 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

447 

447 

447 

BASIN 

28 

28 

2* 

PIPES 

14 

14 

14 

TOTAL  O.+N. 

0 

0 

0 

0 

0 

168 

224 

280 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

659 

715 

771 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


c 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  R«MU>33 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

STORMWATER  VOLUME  IMG) 

1  VR  STORM  RUNOFF 

0 

0 

0 

0 

0 

5 

8 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

*7 

91 

SLUOGE  QUANTITIES  (OT/YRI 
SEDIMENT. BASIN 

0 

0 

0 

0 

0 

167 

227 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  i  STORAGE  PLUS  TREATMENT 

SLUDGE  HANOLINC  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  <  EARTH 


TABLE 

I  t  PRESENT 

WORTH  -  CAPITAL 

COSTS  -  1810001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

TREATMENT  PLANT 
BASIN 

PIPES 

191 

22 

119 

2600 

150 

797 

RESIDUAL 

65 

NET  CAPITAL 

468 

TABLE 

11  1  PRESENT 

WORTH 

-  0.*M. 

COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 


9 

121 

902 

0 


2020  RESIDUAL 


1115 

90 

470 


TOTAL  1683 


2020 


PLANT 

SLUDGE 

SEWERS 

18 1000/ VR) 
181000/YR)  . 

1 81000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 

4 

3 

22 

5 

3 

30 

7 

3 

TOTAL 

181000/VRI  “ 

o 

0 

~0 

0 

0 

24 

32 

41 

PRESENT  VALUE 

AT  BEGIN* 

NING  OF  PERIOD 

181000) 

0 

0 

0 

0 

0 

201 

260 

0 

PRESENT  WORTH 

181000) 

0 

0 

0 

0 

0 

30 

19 

0 

NET  0.4M.  « 

50.2007 

TABU 

:  HI  < 

total 

PRESENT  WORTH 

CAPITAL  181000) 

468 

0 

181000) 

50 

LAND 

181000) 

2 

TOTAL 

(81000) 

520 

TABLE  IV  1 

ANNUAL 

COSTS 

181000/YR)  : 

1972 

1975 

19B0 

19B9 

1990 

20P0 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

200 

200 

200 

BASIN 

10 

10 

10 

PIPES 

57 

57 

57 

TOTAL  0.4N. 

0 

0 

0 

0 

0 

24 

32 

41 

TOTAL  ANNUAL 

o 

0 

~0 

0 

0 

294 

iol 

311 

NOTE  1  >  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMUATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  R-ll 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORHNATER  VOLUME  IMG) 

1  V*  STORM  RUNOFF 

0 

0 

0 

0 

0 

i 

9 

4 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

54 

51 

TO 

SLUOGE  QUANTITIES  (OT/VR) 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

0 

85 

m 

lit 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  I  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN  1  EARTH 


TABLE  I  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  (•IOOO) 

PRESENT 

NORTH  1*72  1*79  1980  1985  1990  2000  2010  2020  RES10UAL 


TREATMENT  PLANT 

1*5 

1900 

957 

BASIN 

10 

70 

42 

PIPES 

90 

200 

120 

RESIDUAL 

2T 

TOTAL.  ' 

719 

NET  CAPITAL 

208 

TABLE  11  <  PRESENT  NORTH  -  0.*N.  COSTS 
1972  1975  1980  1905  1990  2000  2010  2020 


PLANT  IMOOO/VRI  0  0  0  0  0  B  12  IT 

SLUOGE  ItlOOO/VR)  00000294 

SEVERS  (81000/VRI  00000000 

TOTAL  (•1000/YRI  0  0  0  0  0  U  li  22 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  (»1000  l  0  0  0  0  0  100  199-  0 

PRESENT  NORTH  1*10001  0  0  0  0  0  15  10  0 

NET  0.»N.  -  25.7479 

TABLE  III  I  TOTAL  PRESENT  NORTH 

CAPITAL  1*1000)  20B 

0.*N.  1*1000)  25 

LAMO  1*1000)  1  . 


TOTAL  1*1000)  294 


TABLE  IV  >  ANNUAL  COSTS  U1000/VR) 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 
PIPES 
TOTAL  0.»N. 

TOTAL  ANNUAL 


1972  1975  1980  1985 

» _  _  I _ _ 


0  0  0  0 
0  0  0  0 


I9f0 

2000 

2010 

2020 

100 

100 

too 

5 

5 

9 

14 

14 

14 

0 

11 

1* 

22 

o 

191 

194 

142 

NOTE  1  I  ANNUAL  COSTS  00  NOT  1NCLU0E  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  UF  7  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


storhuatlr  trlaimeni  plant 


CORPS  Of  t  NGINLLHS  -  SURVEY  SCCPE  STUOt 


PLAN  A  •  H-3 2 


1972 

1975 

19bU 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (HC) 

I  VA  S10KH  RUNOFF 

0 

0 

c 

4 

9 

14 

19 

21 

ANNUAL  RUNOFF 

0 

0 

0 

68 

137 

206 

274 

302 

SLUOCE  QUANTITIES  I0T/YR1 

SE01HEM .BASIN 

0 

0 

0 

0 

0 

515 

605 

755 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  S  STORAGE  PLUS  TKEATMIN1 

SLUOGE  HANDLING  s  PLRICJDIC  REMOVAL  10  LANUEILL  OR  RtLYCLE 

STORAGE  BASIN  1  EARTH 


TABLE  1  S  PRtSENT  NORTH  -  CAPITAL  COSTS  -  (*10001 

PRESENT 

NORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

1005 

3400 

475 

BAS  IN 

62 

210 

83 

PIPES 

562 

1900 

759 

RES10UAL 

51 

TOTAL 

1319 

NET  CAPITAL 

1578 

TABLE  11  s  PRESENT  NORTH  -  0.*M.  COSTS 


1972 

15/5 

19  80 

1985 

1990 

2000 

2010 

2020 

PLANT 

(*1000/VH| 

0 

0 

0 

0 

0 

51 

68 

75 

SLUOGE 

1 A1000/VR  1 

0 

0 

0 

0 

0 

12 

17 

18 

SEWERS 

IS1000/VK) 

0 

u 

0 

0 

9 

9 

9 

9 

TOTAL 

tSIOOO/YK) 

0 

o 

0 

0 

9 

73 

95 

103 

PRESENT  VALUE 

AT  BEGIN— 

N1NG  OF „ PERIOD 

1*1000) 

.0. 

0  . 

0 

C 

.  292  r 

-  593 

698 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

86 

89 

53 

0 

NET  O.^M.  » 

229.259 

IAIU  fc 

111  :  TOTAL 

PRESENT 

ULRIH 

CAP  11  Al 

1  11000) 

1578 

□  .♦M. 

1410001 

229 

LAND 

( tlOOul 

20 

TOTAL 

( 110001 

1827 

TAI1LE  IV  :  ANNUAL  CtSTS  (S1C00/VR) 


1972 

1 

19b0 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITA! 

TREAT M  tfc I  PLANT 

262 

262 

262 

262 

BASIN 

IS 

15 

IS 

15 

PIPES 

137 

137 

137 

137 

TOTAL  0.4M. 

0 

0 

0 

0 

9 

73 

95 

103 

TOTAL  ANNUAL 

0 

0 

0 

0 

489 

510 

519 

NOTE  1  «  ANNUAL  COSTS  Oil  Mil  iNLLUot  PM  M  M  LUTSIANCINO  BONDED  1NULB1E0NKSS 
NOTE  2  1  AN  INI  EKE  ST  RATI  ul  /  PcRLlNI  ►  /.  j  USi.U  EON  ALL  CALLUIAI1CNS 


STORM  MATER  TREATMENT  ElAMI 


COWS  Of  ENGINEERS  -  SURVEY  SCORE  STUDY 


ELAN  A  •  R-M 


SETS  lETS  19RO  ISAS  1*90  2000  2010  2020 


STORMMATER  YOLUNE  I  NCI 


1  VR  STORM  RUNOFF 

ft 

2 

4 

s 

7 

0 

ii 

11 

ANNUAL  RUNOFF 

0 

34 

«9 

R4 

104 

130 

1SS 

174 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT. RASIM 

0 

RS 

1T2 

214 

240 

34? 

SR2 

Alt 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

» 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT 

SUIOGE  HANDLING  t  PERIODIC  REMOVAL  TO  LAMOf  ILL  OR  RECYCLE 

STORAGE  DA  SIN  I  EARTH 


TARLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 


PRESENT 

NORTH 

1972 

19T5 

19A0 

19R5 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  1327 

3200 

0 

RASIM  TR 

190 

37 

PIPES  R2 

200 

40 

RESIDUAL  4 

TOTAL 

117 

NET  CAPITAL  14R4 

- - - - 

_ TARLE.  II  »  .PRESENT  NORTH  -  0.»N.  COSTS  .  _ _ 

_ _ _ 

_  __  _ _ 

.  _  ^  _  __ 

1972 

19TJ 

IV  AO 

19RS 

1990 

2000 

2010 

2020 

PLANT  1 A1000/VRI 

0 

0 

0 

2* 

24 

34 

3* 

AS 

SLUDGE  ( SIOOO/YR 1 

0 

0 

0 

A 

4 

* 

3 

10 

severs  mooo/rRi 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IM00Q/VRI 

0 

0 

0 

11 

33 

44 

44  , 

53 

PRESENT  VALUE  AT  BEGIN- 

KING  OF  PER  100  1*10001 

0 

0 

0 

137 

273 

12T 

345 

0 

PRESENT  NORTH  1*10001 

0 

0 

0 

S4 

•0 

4* 

27 

0 

NET  0.*M.  -  211.1)1 

TARLE 

:  III  I  TOTAL 

PRESENT 

NORTH 

l 

CAPITAL  1*10001 

14*4 

0.*R.  ( *10001 

213 

LANO  1*10001 

IT 

TOTAL  1*10001 

1717 

TARLE 

IV  <  ANNUAL 

costs  mooomi 

ITK 

A  ♦ 

1979 

19*0 

19RS 

19*0 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

247 

247 

247 

247 

141 

RASIM 

13 

IS 

13 

13 

U 

PIPES 

14 

14 

14 

14 

14 

TOTAL  O.FM. 

0 

0 

0 

31 

S3 

44 

43 

35 

TOTAL  ANNUAL 

0 

0 

6 

300 

20* 

319 

324 

390 

NOTE  1  t  ANNUAL  COSTS  DO  HOT  INCLUDE  PRESENT  OUTSTANDING  RONOEO  INDEBTEDNESS 
NOTE  2  a  AM  INTEREST  RATE  OP  T  PERCENT  NAS  USED  TOR  ALL  CALCULATIONS 


COUPS  OF  ENGINEERS  -  SURVEY  SCOPE  STOOP 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  R-35 


1972 

1*75 

1900 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IN6I 

1  VR  STORM  RUNOFF 

0 

3 

7 

9 

12 

1A 

IT 

20 

ANNUAL  RUNOFF 

0 

40 

120 

ISO 

ISO 

240 

244 

300 

SLUOGE  QUANTITIES  IDT/YRI 

SEDIMENT. BASIN 

0 

ISO 

300 

3T5 

450 

400 

440 

150 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE 

PLUS..IJUAJNEBI - 

£ 

SLUOGE  HANDLING  >  PERIODIC  REMOVAL  TO  LANOEILL  OR  RECYCLE 


STORAGE  BASIN  <  EARTH 


TABLE  1  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  UIOOOI 


PRESENT 

WORTH 

19T2 

197S 

I960 

19*5 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  1491 

3600 

0 

BASIN  91 

220 

66 

PIPES  82 

200 

60 

NESIOUAL  4 

TOTAL 

126 

NET  CAPITAL  1443 

TABLE 

II  1  PRESENT  WORTH 

-  0.  ♦  M.  COSTS 

1972 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

PLANT  ISI000/YRI 

0 

0 

0 

45 

45 

60 

66 

15 

SLUOGE  1 M000/YR1 

0 

0 

0 

11 

11 

15 

16 

1* 

SEVERS  (A1000/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IS1000/TRI 

0 

0 

0 

57 

51 

15 

*3 

94 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  1*10001 

0 

0 

0 

234 

467 

540 

425 

0 

PRESENT  NORTH  IS1000I 

0 

0 

0 

97 

13* 

04 

♦7 

0 

NET  0.+N.  ■  34T.ST3 

TABLE 

■  III  *  TOTAL 

PRESENT  WORTH 

CAPITAL  UIOOOI 

1643 

0.*H.  1*10001 

34T 

LAND  UIOOOI 

22 

TOTAL  tilOOOt 

2052 

TABLE  IV  t  ANNUAL 

COSTS 

I tlOOO/YRI 

1972 

1973 

1900 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

277 

2TT 

2TT 

277 

277 

BASIN 

13 

15 

IS 

15 

15 

PIPES 

14 

14 

14 

14 

14 

TOTAL  0.4M. 

0 

0 

0 

51 

5T 

75 

93 

94 

TOTAL  ANNUAL 

0 

0 

0 

1A5 

345 

3B4 

391 

403 

NOTE  I  <  ANNUAL  COSTS  00  NOT 

INCLUDE 

PRESENT 

OUT ST  AND I NO 

BONOEO 

INDEBTEDNESS 

NOTE  2  <  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


m 


BMMMlHk 


IIMIMMU  TREATMENT  HMT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDT 


PLAN  A  ,  LE-t 

I9T2 

I9H 

I960 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MSI 

I  TR  STORM  RUNOFF 

0 

24 

48 

49 

50 

53 

>5 

S3 

ANNUAL  RUNOFF 

0 

140 

6S1 

7*8 

795 

909 

1022 

1022 

SLUOCE  QUANTITIES  IOT/TRI 

SEDIMENT .BAS  IN 

0 

414 

12TB 

1303 

1987 

22  T2 

2555 

2553 

HEATNCNT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATH0N 

SLUOCE  HAN OL INS  s  PIPE  SLUOCE  TO 

MUNICIPAL 

PLANT 

STORACE  BASIN  J  CONCRETE 

TABLE  I  t  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*10001  . 

PRESENT 

WORTH 

I9T2 

19? 5 

19*0 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  4137 

4500 

*500 

55T0 

PLANT  EXPANSION  1993 

13500 

1889 

SLUOCE  HANDLING  339 

514 

534 

457 

BASIN  5S29 

9500 

1899 

PIPES  203T 

1500 

499 

RESIDUAL  4  OB 

TOTAL 

1051* 

NET  CAPITAL  154 2 A 

TABLE  II  >  PRESENT  WORTH 

-  0.4M.  COSTS 

1972 

1975 

19*0 

19B5 

1990 

2000 

2010 

2020 

PLANT  l*IOOO/TRI 

0 

0 

42 

129 

230 

2*3 

294 

29* 

SLUOCE  IflOOO/YR) 

0 

0 

• 

9 

13 

15 

IT 

17 

SEWERS  1 BIOOO/TR) ■ 

0 

0 

IT 

17 

17 

IT 

IT 

IT 

TOTAL  ISIOOO/TRI 

0 

0 

»• 

1ST 

2*1 

297 

331 

331 

PRESENT  VALUE  AT  BEGIN- 

RING  Of  PERIOD  If 10001 

0 

0 

4*2 

859 

1942 

2208 

2330 

0 

PRESENT  WORTH  1*10001 

0 

0 

2*9 

154 

580 

332 

IT* 

0 

NET  0.4N.  -  1714.5* 

TABLE  III  I  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*10001 

15*20 

0.«N*  If 10001 

in* 

_ . _ 

.  _  _  —  —  _ 

.LANO.. _ |  *1004) _ _ 

_  _  _ _ 

_ _ 

TOTAL  I  *10001  173*4 


TABLE  IV  I  ANNUAL  COSTS  (»1000/VR> 


19T2 

ion 

19*0 

19*3 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATNEN7  PLANT 

501 

501 

501 

501 

501 

501 

PLANT  EXPANSION 

1042 

1042 

1042 

1042 

SLUDGE  HANDLING 

41 

41 

41 

41 

41 

41 

BASIN 

AB7 

**T 

4(7 

487 

*87 

*•7 

PIPES 

253 

253 

253 

253 

253 

251 

TOTAL  Q.«M. 

0 

0 

48 

15T 

2*1 

297 

331 

331 

TOTAL  ANNUAL 

0 

0 

1532 

1*41 

27** 

2*23 

2*3* 

2*9* 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUOC  PRESENT  OUTSTANOINC  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


stormwater  treatment  ml  ant  corps  of  engineers  -  SURVEY  SCOPE  STUDY 

REAM  A  »  IE-1 


I9T2 

1975 

L9S0 

19B3 

1990 

2000 

2010 

2020 

STOKNMATER  VOLUME  INCI 

1  VR  STORM  RUNOFF 

0 

IS 

ST 

SB 

39 

41 

41 

41 

ANNUAL  RUNOFF 

0 

294 

5S9 

631 

473 

75? 

TS7 

T5T 

SLUDGE  OUANT 1  TIE  S  IOT/VRI 

SEDIMENT.  BAS  IN 

0 

552 

1104 

11SS 

1682 

1892 

1192 

1892 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE 

PLUS  TREATMENT 

SLUOGE  HANDLING  »  PIPE  SLUDGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  *  CONCRETE 

TABLE 

1  *  PRESENT 

north  • 

-  CAPITAL 

COSTS  -  ItlOOOl 

PRESENT 

NORTH 

19T2 

L9TS 

19  BO 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  3619 

4000 

6000 

5141 

PLANT  EXPANSION  349T 

12500 

1749 

SLUOGE  HANDLING  2TB 

429 

429 

367 

BASIN  4421 

7940 

1587 

PIPES  2153 

3700 

739 

RESIDUAL  >72 

TOTAL 

9567 

NET  CAPITAL  14192 

TABLE 

II  t  PRESENT  NORTH 

-  0.*M.  COSTS 

1972 

L975 

1900 

1985 

1990 

2000 

2010 

2020 

PLANT  (AlOOO/YRI 

0 

0 

34 

Ill 

195 

219 

219 

219 

SLUOGE  1 AlOOO/YRI 

0 

0 

T 

7 

10 

11 

11 

11 

SEVERS  I  AlOOO/YRI 

0 

0 

IS 

IB 

IB 

IB 

IS 

IB 

TOTAL  1  AlOOO/YRI 

0 

0 

62 

13? 

223 

249 

249. 

249 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OF  PERIOO  | BLOOD! 

0 

0 

409 

740 

1661 

1751 

1751 

0 

PRESENT  WORTH  It  10001 

0 

0 

231 

307 

491 

263 

133 

0 

NET  0.«N.  -  1434.41 

TABLE  III  >  TOTAL  PRESENT  NORTH 


CAPITAL 

1 81000) 

14192 

0«*N« 

181000) 

1434 

LANO 

(810001 

20 

TOTAL 

181000) 

1564A 

TABLE  IV  >  ANNUAL  COSTS  IUOOO/YR1 


19/2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATHENT  PLANT 

463 

463 

463 

463 

463 

463 

PLANT  EXPANSION 

964 

964 

964 

964 

SLUOGE  HANDLING 

33 

33 

33 

33 

33 

33 

BASIN 

574 

574 

ST4 

374 

574 

574 

PIPES 

26? 

267 

267 

26? 

26? 

267 

TOTAL  OU PM* 

0 

0 

62 

13? 

223 

249 

249 

249 

total  annum. 

0 

0 

1401 

1474 

2527 

2553 

2533 

2551 

NOTE  I  <  ANNUAL  COSTS  OO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


STORMNATER  TREATMENT  RIANT 


CORPS  Of  ENGINEERS  -  SLR  VET  SCORE  STUOY 


PLAN  A  ,  LE-3 


1972 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

IMCI 

1  YR  STORM  RUNOFF 

0 

S3 

67 

66 

70 

73 

73 

73 

ANNUAL  RUNOFF 

0 

525 

1050 

1129 

1200 

1350 

1350 

1350 

SLUDGE  QUANTITIES' 

COT/YRI 

SEDIMENT  .BAS  IN 

0 

744 

1933 

1642 

1752 

1971 

1971 

1971 

TREATMENT  PLANT 

0 

0 

640 

686 

732 

823 

823 

823 

treatment  scheme  X 

STORAGE 

PLUS  TREATMBII  AT 

MUNICIPAL  PLANT 

SLUDGE  HANDLING  S 

PIPE  SLUOGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  > 

CONCRETE 

table 

I  t  PRESENT 

WORTH  - 

-  CAPITAL 

COSTS  -  1*1000) 

PRESENT 

NORTH 

19T2 

15T5 

19B0 

1989 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUDGE  HANDLING 

*39 

690 

690 

591 

BASIN 

12105 

20800 

*159 

FIRES 

22U 

3800 

759 

RESIDUAL 

213 

TOTAL 

5511 

NET  CAPITAL 

1*552 

table 

II  I  PRESENT  NORTH 

-  0*  +  M* 

COSTS 

1972 

1975 

19S0 

19B5 

1990 

2000 

2010 

2020 

PLANT 

f (1000/YR) 

0 

0 

27* 

32* 

375 

*22 

*22 

*22 

SLUDGE 

I  A1000/YR) 

0 

0 

14 

1* 

14 

1* 

16 

16 

SEWERS 

1  B1000/YR) 

0 

0 

18 

16 

16 

18 

16 

ia 

TOTAL 

(i  1000/YR) 

0 

0 

309 

357 

409 

456 

456 

456 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PER 100 

141000) 

0 

0 

1367 

1572 

3047 

321* 

321* 

0 

PRESENT  NORTH 

1*1000) 

0 

0 

796 

*52 

901 

484 

2*5 

0 

NET  0»*M*  • 

3080.0* 

TABLE 

III  t  TOTAL 

PRESENT  NORTH 

CAPITAL  1*1000) 

1*5*2 

0«*M.  (11000) 

30*0 

LAND  4  41000) 

30 

TOTAL  1*10001 

17*52 

table 

IV  I  ANNUAL 

COSTS 

1*1000/ TR) 

19T2 

19T9 

1960 

1985 

1990 

2000 

2010 

2020 

ANNUM.  CAPITM 

SLUDGE  HANOLING 

S3 

53 

S3 

53 

53 

53 

BASIN 

ISOS 

1505 

1505 

1505 

1505 

1505 

PIPES 

275 

275 

275 

275 

275 

27$ 

TOTAL  0. ML. 

0 

0 

309 

357 

409 

458 

456 

*5* 

TOTAL  ANNUAL 

0 

0 

21*3 

2191 

2243 

2292 

2292 

2292 

NOTE  I  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  THfcATMtNI  PLANT 


LUMPS  OF  ENGINEERS  -  SURVEY  SLOPE  STUDY 


PLAN  A  ,  lfc-4 

1972  1975  1980  198S  1990  2000  2010  2020 

STORMWATER  VOLUME  (MGI 


1  VR  STORM  RUNUff 

0 

81 

162 

166 

171 

179 

168 

197 

ANNUAL  RUNOFF 

0 

1110 

2237 

2325 

2414 

2616 

3219 

3i21 

SLUOGE  OUANTIIIES  IOT/YR) 

SEDIMENT -BASIN 

0 

1633 

3266 

3395 

3524 

4111 

4699 

5286 

TREATMENT  PLANT 

0 

0 

1364 

1418 

1472 

1717 

1963 

2208 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUOGE  MANGLING  1  PIPE  SLUOCE  TO  MUNICIPAL  PLANT 
STORAGE  SA SIN  J  CONCRETE 


TABLE  I  <  PRESENT  WURTH  -  CAPITAL  COSTS  -  1*1000) 

PRESENT 

WORTH  1972  197S  19U0  198S  1990  2000  2010  2  020  RESIUUAL 


SLUOGE  HAhOLING  1050  1*50  1650  1616 
BASIN  32708  56200  11239 
PIPES  696  850  169 


RESIDUAL  697 

NET  CAPITAL  33755 


TOTAL  12826 


TABLE  11  S  PRESENT  WGRTH  -  C.AM.  CCSIS 


1972 

1975 

39BO 

1905 

1990 

2000 

2010 

2020 

PLANT 

(  4 1000/YR) 

0 

0 

498 

617 

743 

86  7 

991 

1115 

SLUDGE 

( tlOUO/YKl 

0 

0 

23 

24 

24 

29 

33 

37 

SEWERS 

(41000/YR) 

0 

0 

4 

4 

4 

4 

4 

4 

TOTAL 

( 41000/YR ) 

0 

0 

526 

645 

T/i 

900 

1029 

1156 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

(41000) 

0 

0 

2402 

2907 

5876 

6776 

7676 

0 

PRESENT  WORTH 

141000) 

0 

0 

1398 

1206 

1738 

1019 

566 

0 

NET  CU*N-  « 

5946.93 

TABLE 

III  :  TOTAL 

PRESENT  WORTH 

CAPITAL  (  $  1000 ) 

33755 

0.*M.  <410001 

5946 

LAND  (41000) 

50 

TOTAL  (41000) 

39754 

. 

TABLE 

IV  t  annual 

COSTS 

( 41 000/7  R ) 

19/2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

127 

127 

127 

127 

127 

127 

BASIN 

4C68 

4068 

4066 

4068 

4068 

4068 

PIPES 

61 

61 

61 

61 

61 

61 

TOTAL  0-+M- 

0 

0 

526 

645 

772 

900 

1029 

1156 

TOTAL  ANNUAL 

0 

0 

4734 

4903 

50  )0 

5150 

52  86 

5414 

NOTE  1  l  ANNUAL  COSTS  DU  NUI 

INCLUUt 

PRESENT 

UUISI ANQING 

BUNDED 

iNOfcttTEUNt SS 

NOTE  2  s  AN  INTEREST  KATE  Of 

7  PEKCfcNT  WAS  USED  FUR  ALL  CALCULATIONS 

STORM  MATER  TREATMENT  PLANT 


COMPS  OF  ENGINEERS  -  SLAVEY  SCOPE  STUOV 


PLAN  A  «  lf-3 


1ST2 

1ST! 

IRAQ 

loss 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG! 

1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

297 

9364 

2«B 

3425 

299 

9466 

299 

SABA 

299 

9466 

299 

SABA 

299 

SABA 

299 

SABA 

SLUDGE  OUANTITIES  IOT/TRJ 
SEDIMENT  .BAS  IN 
TREATMENT  PLANT 

313T 

1231 

31T3 

124T 

9209 

1261 

3209 

12A1 

3209 

1261 

3209 

1261 

3209 

12A1 

3209 

1261 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 

.SLUDGE  HAN0L1NG  I  PIPE  SLUOGE-TTUmMIClPAL. PLANT.. _ ... _ _ _ _ 

STORAGE  AAS1N  1  CONCRETE 

TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 


WORTH 

1972 

19T9 

1960 

1989 

1990 

2000 

2010 

2020 

SLUOGC  HANDLING 

670 

973 

973 

6ASIN 

69340 

69200 

PIPES 

10692 

13100 

RESIDUAL 

406 

TOTA 

NET  CAPITAL 

006 94 

TABLE  11  >  PRESENT  WORTH  -  0.*M.  COSTS 

1972 

19T5 

19B0 

1985 

1*90 

2000 

2010 

2020 

PLANT 

IS1000/VRI 

0 

1264 

1278 

1463 

1689 

1689 

1689 

1689 

SLUOGE 

IAI000/YRI 

0 

22 

22 

22 

22 

22 

22 

22 

SEWERS 

I 61000/VRI 

0 

65 

AS 

69 

63 

65 

65 

65 

TOTAL 

UIOOO/TRI 

0 

1331 

1366 

1371 

1777 

1777 

1717 

1777 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERI  QO 

u loooi 

0 

3371 

6022 

6664 

12486 

12486 

12464 

0 

PRESENT  WORTH 

1 >10001 

0 

4947 

3909 

2646 

3692 

1877 

953 

0 

NET  0.«M.  - 

17426. 

TABLE  III  <  TOTAL 

PRESENT  WORTH 

CAPITAL  l>1000> 

60694 

0.*N.  IS1000) 

17426 

LAND  IE1000I 

60 

TOTAL  1*10001 

98200 

TA6LE  IV  t  ANNUAL 

COSTS 

(61000/VRI 

1972 

1979 

1980 

198S 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOCE  HANDLING 

T3 

79 

75 

75 

73 

73 

73 

6ASIN 

4166 

6166 

6166 

6168 

6166 

6166 

6168 

PIPES 

946 

946 

946 

946 

946 

946 

946 

TOTAL  0*  +  PL* 

0 

1351 

1366 

1571 

1777 

1777 

1777 

1777 

TOTAL  ANMJAL 

0 

B3A3 

•  538 

6764 

6969 

6969 

6969 

6969 

NOTE  1  1  ANNUAL 

COSTS  00  NOT 

INCLUOE 

PRESENT 

OUTSTANDING  BONDED 

INDEBTEDNESS 

NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  HAS  USED  FOR  ALL  CALCULATIONS 


RESI  DUAL 


ASA 

•320 

1310 


10 52 A 


STORMWATER  TREATMENT  MEANT 


CORPS  OE  ENGINEERS  -  SURVEY  SCOPE  STUOV 


PLAN  A  .  LE-6 


1972 

1979 

1900 

1905 

1990 

2000 

2010 

2020 

STORNHATER  VOLUME  INGI 

1  YR  STORM  RUNOFF 

70 

70 

70 

70 

70 

TO 

TO 

70 

ANNUAL  RUNOFF 

1499 

1451 

1453 

1453 

1493 

1453 

1493 

1451 

SLUDGE  QUANTITIES  iot/vri 

SE01HENT. BASIN 

890 

B50 

S90 

890 

850 

850 

850 

890 

TREATMENT  PLANT 

334 

334 

334 

334 

334 

334 

334 

334 

TREATMENT  SCHEME  <  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANOLING  :  PIPE  SLUDGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  I  CONCRETE 

TABLE 

1  1  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  (410001 

PRESENT 

WORTH 

1972 

1475 

I960 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT  651S 

7300 

7300 

5212 

PLANT  EXPANSION  4289 

14500 

2029 

SLUDGE  HANDLING  565 

634 

634 

452 

BASIN  995T 

12200 

1220 

PIPES  *611 

8100 

810 

RESIDUAL  377 

TOTAL  9T24 

NET  CAPITAL  27962 

TABLE 

11  1  PRESENT  WORTH 

-  D.4M.  COSTS 

1972 

1979 

1940 

1989 

1990 

2000 

2010 

2020 

PLANT  C8IOOO/VRI 

0 

90 

90 

324 

559 

559 

559 

559 

SLUDGE  IA1000/VRI 

0 

5 

5 

5 

5 

5 

5 

5 

SEWERS  IA1000/YR1 

0 

40 

40 

40 

40 

40 

40 

40 

TOTAL  I8TOOO/ VR1 

0 

134 

136 

371 

405 

605 

605 

605 

PRESENT  VALUE  AT  BEGIN- 

N1NG  OF  PERIOD  (810001 

0 

559 

1040 

2002 

4259 

4255 

4255 

0 

PRESENT  WORTH  1810001 

0 

454 

405 

830 

1298 

639 

325 

0 

NET  0.4K.  •  6117.2 

TABLE 

III  <  TOTAL 

PRESENT 

WORTH 

CAPITAL 

(810001 

27562 

0.*N. 

1410001 

4117 

LAND 

1810001 

25 

TOTAL 

liioooi- 

'  “H'704- 

-  - -  - 

- - — 

TAKE  IV  I  ANNUAL  COSTS  181000/VRI 


1972 

1975 

1980 

1983 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 
PLANT  EXPANSION 

563 

561 

563 

943 

1119 

563 

1119 

563 

1119 

563 

1119 

SLUDGE  HANOLING 

48 

48 

41 

48 

48 

48 

48 

BASIN 

883 

883 

883 

883 

881 

883 

881 

PIPES 

386 

S86 

584 

584 

586 

586 

586 

TOTAL  0.4N. 

0 

136 

136 

371 

405 

605 

605 

605 

TOTAL  ANNUAL 

0 

2218 

2218 

2451 

3807 

3807 

3807 

3807 

NOTE  1  »  ANNUAL  COSTS  DO  NO?  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  •  AN  INTEREST  RATE  Of  T  PERCENT  HAS  USED  EOR  ALL  CALCULATIONS 


SrORMNATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS  -  SURVEY 

SCOPE 

STUDY 

PLAN  A  .  IE- 7 

1972 

19T5 

1980 

1985 

1990 

2000 

2010 

2020 

STORNHATER  VOLUME  INCI 

I  VR  STORM  RUNOFF 

51 

51 

51 

52 

55 

11 

53 

51 

ANNUAL  RUNOFF 

969 

969 

969 

1000 

1011 

1031 

1011 

1031 

SLUOGE  QUANTITIES  IOT/VRI 

SEDIMENT. BASIN 

564 

566 

566 

584 

605 

601 

405 

603 

TREATMENT  PLANT 

222 

222 

222 

210 

237 

217 

21T 

237 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  i  PIPE  SlUOGE  TO  MUNICIPAL  PLANT 
STORAGE  RASIN  »  CONCRETE 

TABLE  I  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  ( >10001  . 

PRESENT 

NORTH  19T2  IBTS  1980  1985  1990  2000  2010  2020  RESIDUAL 


SLUOGE  HANDLING 

423 

474 

474 

518 

BASIN 

•162 

18800 

1000 

PIPES 

81 

100 

10 

RESIDUAL 

52 

TOTAL 

1348 

NET  CAPITAL 

8614 

TABLE  II  <  PRESENT  NORTH  -  0.*H.  COSTS 
1972  1975  1980  1985  1990  2000  2010  2020 


PLANT  1 81000/TRI  0  288  288  298  107  107  107  107 

SLUOGE  1 81000/ YR)  •  O  1  3  -  -  -  4 . L  -  4  - - 4 - - L.- - - 

SENERS  (81000/YRI  0  0  0  0  0  0  O  0  - 


TOTAL 

18100  O/YRI 

0 

293 

291 

102 

111 

511 

511 

PRESENT  VALUE 
NING  OF  PERIOD 

AT  8EGIN- 
1 810001 

0 

1202 

1221 

1259 

2190  . 

2190 

2190 

0 

PRESENT  NORTH 

(810001 

0 

981 

710 

522 

648 

129 

167 

0 

NET  0.*M.  • 

1358. T2 

TABLE 

III  4  TOTAL 

PRESENT 

NORTH 

CAPITAL 

1810001 

8614 

(810001 

3159 

LAUD 

I81O00I 

20 

TOTAL 

1 810001 

11994 

TABLE  IV  I  ANNUAL  COSTS  UlOOO/TRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANDLING 

56 

36 

54 

16 

16 

36 

16 

BASIN 

725 

721 

725 

111 

723 

723 

Til 

PIPES 

7 

T 

T 

T 

7 

7 

7 

TOTAL  o.*«. 

0 

293 

291 

102 

111 

311 

111 

>11 

TOTAL  ANNUAL 

0 

1061 

1041 

1010 

10T9 

1079 

1079 

1079 

w 


NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  LE-6 


stormwater  volume  ingi 

1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUOCE  QUANTITIES  IOT/YRI 
SEDIMENT. BASIN 
TREATMENT  PLANT 


1*72 


CORPS 

OF  ENGINEERS  -  SURVEY 

scope 

STUD? 

1975 

19B0 

1985 

1990 

2000 

2010 

2020 

it 

35 

35 

35 

35 

3S 

33 

325 

656 

6S6 

656 

656 

656 

636 

615 

1230 

1230 

1640 

1640 

1640 

I860 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT 
SLUOCE  HANOI  INS  t  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  i  CONCRETE 


TREATMENT  PLANT 
PLANT  EXPANSION 
SLUOCE  HANDLING 
RASIN 
PIPES 

RESIOUAL 
NET  CAPITAL 


PRESENT 

NORTH 


3691 

3SA* 

231 

•90 

2936 


321 


1099T 


PLANT 

SLUOCE 

SEVERS 


TOTAL 


PRESENT  VALUE  AT  BEGIN* 
NING  OF  PERIOO  1*10001 


PRESENT  NORTH 
NET  0.»M.  • 


19T2 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001  : 
19TS  I960  19SS  1990  2000  2010 


3  BOO 

363 

1330 

3080 


12000 


« 11000/VRI 
It  1000/ YK)  . 
I *1000/ VRI 

I  *  1000/TRI 


19T2 


1973 


1*10001 

1372.26 


TABLE  111  >  TOTAL  PRESENT  NORTH 


CAPITAL 

1*10001 

10997 

0«*H. 

1*10001 

1372 

L  AMO 

1*10001 

20 

total 

(•1000I 

12590 

2020 

5B00 

363 

TOTAL 


RESIDUAL. 


6970 

16T9 

311 

303 

1013 


82  S3 


11  >  PRESENT 

NORTH  - 

0.6N.  COSTS 

1980 

1983 

1990 

2000 

2010 

2020 

40 

113 

190 

190 

190 

190 

25 

25 

32 

32 

32 

32 

25 

23 

2  5 

25 

25 

23 

91 

166 

268 

268 

268 

268 

526 

869 

1766 

1766 

1766 

0 

307 

332 

S16 

262 

133 

0 

TABLE  IV  t  ANNUAL  COSTS  UtOOO/YRI 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
PLANT  EXPANSION 
SLUOCE  HANOLING 
BASIN 
PIPES 

TOTAL  0.*M. 


TOTAL  ANNUAL 


1972 

1973 

I960 

1983 

1990 

2000 

2010 

2020 

667 

66T 

667 

667 

667 

667 

926 

926 

926 

926 

28 

28 

28 

28 

28 

28 

110 

110 

110 

110 

110 

110 

36T 

367 

367 

367 

367 

367 

0 

0 

91 

166 

268 

268 

268 

268 

0 

0 

1044 

1120 

2129 

2129 

2129 

2129 

MOT  INCLUDE 

PRESENT 

OUTSTANDING 

BONDED 

INOESTEONESS 

note  2  <  an  Interest  rate  of  t  percent  has  used  for  all  calculations 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  L£-« 


COUPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMUATER  VOLUME  INSI 
1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  IOT/YRI 
SEOIMEMT. BASIN 
TREATMENT  PLANT 


1975 

1980 

19*5 

1990 

2000 

2010 

2020 

IS 

2*5 

37  . 
531 

3B 

575 

39 

619 

39 

*19 

39 

*19 

39 
•  19 

5*7 

0 

775 

323 

839 

350 

903 

377 

903 

377 

903 

377 

903 

377 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  >  CONCRETE 


PRESENT 

NORTH 


TABLE  I  1  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 
1975  1TB0  19BS  1990  2000  2010 


SLUOGE  HANDLING 

•ASIN 

PIPES 

AESIOUAL 
NET  CAPITAL 


2020  RESIDUAL 
110  94 

un 

9S9 

TOTAL  2  7J* 


PLANT 

SLUOGE 

SEWERS 


I A1000/YR! . 
I  UOOO/VRI 
IS1000/VRI 

(SIOOO/YRI 


PRESENT  VALUE  AT  RESIN¬ 
NING  OF  PER lOO  1*10001 

PRESENT  NORTH  1*10001 

NET  0.4M.  •  U 2 1.04 


TABLE 

11  t  PRESENT 

NORTH  - 

0.4N.  COSTS 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

0 

1ST 

175 

193 

193 

193 

193 

0 

25 

2* 

28 

2* 

28 

28 

0 

23 

23 

23 

23 

23 

23 

o 

20* 

22* 

245 

245 

245 

555 

0 

BBT 

9*7 

1727 

1727 

1727 

0 

0 

51* 

401 

510 

259 

131 

0 

TABLE  III  <  TOTAL  PRESWT  NORTH 
CAPITAL  1*1000)  7*4* 


CAPITAL  1*1000) 
0.4M,.  Ill  000) 
LANO  1*1000) 


TOTAL  ttlOOO)  94*2 

TABLE  IV  I  ANNUAL  COSTS  U1000/YR)  . 
1979  1980  1985  1990 


ANNUAL  CAPITAL 

SLUOGE  HANDLING 
BASIN 
PIPES 
TOTAL  0.4N. 

TOTAL  ANNUAL 


NOTE  1  ■  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  i  AN  INTEREST  RATE  OF  7  PERCENT  IMS  USED  FOR  ALL  CALCULATIONS 


STORMMATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  a  .  LE-IO 


1972 

1975 

19*0 

1905 

1990 

2000 

2010 

2020 

STORNHATER  VOLUME 

(NCI 

1  VR  STORM  RUNOFP 

0 

24 

49 

49 

50 

53 

56 

54 

ANNUAL  RUNOFP 

0 

JIB 

AT* 

m 

*96 

747 

79* 

799 

SLUOGE  QUANTITIES 

IOT/VRI 

SEOINENT.BASIN 

0 

633 

1267 

12B6 

1140 

1867 

1997 

1997 

TREATMENT  PLANT 

0 

• 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s 

STORAGE 

PLUS  TREATMENT 

SLUOGE  HANDLING  > 

PIPE  SLUOGE  TO 

MUNICIPAL  PLANT 

storage  basin  < 

CONCRETE 

TABLE 

1  »  PRESENT 

NORTH 

-  CAPITAL 

COSTS  -  1*10001 

PRESENT 

MONTH 

1972 

1975 

1  • 

19B0 

1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT 

4137 

4500 

6500 

PLANT  EXPANSION 

3991 

13500 

SLUOGE  HANOLING  • 

301 

474 

474 

BASIN 

*9*4 

12000 

PIPES 

4103 

7050 

RESIDUAL 

453 

TOTAL 

_ BETCAPIML- 

1*0** 

_  __  _  _ 

_ 

_ _  _  . 

TAKE  IJ  I  PRESENT  MORIN  -  0-*N.  COSTS 


1972 

1*79 

19S0 

19B5 

1990 

2000 

2010 

2020 

PLANT 

IB1000/7RI 

0 

0 

41 

120 

201 

2IA 

231 

231 

SLUOGE 

IA100O/VRI 

0 

0 

29 

2« 

58 

41 

43 

43 

SEVERS 

( 41000/VR! 

0 

0 

35 

35 

55 

35 

35 

35 

TOTAL 

1 61000/ VRI 

0 

9 

10* 

104 

275 

292 

510 

310 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO 

1 61000) 

0 

0 

597 

94*3 

1995 

2120 

2103 

0 

PRESENT  MONTH 

(610001 

0 

0 

34T 

191 

590 

510 

1*6 

0 

NET  0.4H.  • 

laif.tf 

TABIC  III  <  TOTAL 

PRESENT  NORTH 

CAPITAL  1610001 

1906A 

0.*R.  (610001 

1815 

LAND  (610001 

15 

TOTAL  1 610001 

2089A 

TABLE  IV  1  ANNUAL 

COSTS 

161000/TRI 

1*72 

1TTS 

1990 

19BS 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

501 

501 

SOI 

SOI 

501 

501 

PLANT  EXPANSION 

1042 

1042 

1042 

1042 

SLUOGE  HANOLING 

1A 

34 

1A 

3* 

34 

3* 

OASIN 

BAB 

BAB 

•** 

868 

861 

**• 

PIPES 

510 

510 

510 

510 

510 

510 

TOTAL  0.4N. 

B 

9 

116 

184 

275 

292 

310 

110 

TOTAL  ANNUAL 

0 

0 

2021 

2102 

3235 

3252 

3270 

3270 

RESIDUAL 


5570 

18A9 

40A 

299* 

140* 


1167* 


NOTE  1  I  ANNUAL  COSTS  00  NOT  INCUS  Of  PRESENT  OUTSTANDING  PONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USED  POR  ALL  CALCULAT  IONS 


COATS  OF  C  MSI  NCSAS  -  SURVEY  SCORE  STUDY 


stormwater  treatment  riant 
rlan  a  ,  ie-u  n 


ITT! 

ITH 

19 AO 

19S5 

1990 

2000 

2010 

2020 

STOANHATER  VOLUME  INC} 

1  TR  STORM  RUNOFF 

0 

U 

S3 

ss 

90 

AS 

T3 

TA 

ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  tDT/VRI 

0 

MS 

TST 

TT9 

•22 

933 

1043 

1009 

.  S ED  WENT  .BASIN _ 

MA_  _ 

- 

, — »Z05Sl_. 

-u«- 

- _ 

TREATMENT  RIANT  0  0  0  0  0  0  0  0 


TREATMENT  SCHEME  >  STORAGE  PLUS  TREAT  MON 
SLUDGE  HANDLING  <  RIRE  SLUDGE  TO  NUMCtRAL  PLANT 
STORAGE  RAS1N  <  CONCRETE 


TABLE 

1  *  PRESENT  WORTH 

-  CAPITAL 

COSTS  -  1*10001  ■ 

PRESENT 

WORTH 

19TZ 

i«n 

19*0  1985 

1990 

2000 

2010 

2020 

RES10U4L 

TREATMENT  PLANT  TATS 

tasoo 

0 

SLUDGE  HANOLING  290 

700 

0 

0AS1N 

AT2S 

14200  . 

4040 

RESIDUAL  100 

TOTAL 

4440 

NET  CAPITAL  14490 

TABLE 

11  f  PRESENT  WORTH 

-  Q.4N.  COSTS 

19T2 

1919 

1900  19A5 

1990 

2000 

2010 

2020 

PLANT 

1 S1000/TRI . 

0 

0 

0  238 

23a 

270 

302 

315 

SLUDGE 

mooo/TRi 

0 

0 

0  49 

49 

51 

97 

59 

SENERS 

i  A 1000/TRI 

0 

0 

0  0 

0 

0 

0 

0 

TOTAL 

(A1000/TRI 

0 

0 

0  2  S3 

2*3 

321 

399 

375 

PRESENT  VALUE  AT  BEGIN~ 

MING  OF  PEAIOO 

1*10001 

0 

0 

0  1142 

2124 

2394 

2983 

0 

PRESENT  WORTH 

1  *10001 

0 

0 

a 

* 

o 

42B 

340 

19T 

0 

NET  O.AN.  - 

1AAO.TO 

TABLE 

III  •  TOTAL  PRESENT  WORTH 

CAPITAL  1*10001 

1449B 

0.*M.  1*10001 

144B 

LAND  1*10001 

41 

TOTAL  1*10001 

14228 

TABLE 

IV  1  ANNUAL  COSTS 

1 A1000/YRI 

19T2 

ms 

1900  19R9 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

142B 

1429 

1421 

1428 

1420 

SLUOGE  HANDLING 

54 

54 

94 

54 

94 

•AS  IN 

1112 

11T2 

11T2 

1172 

1172 

TOTAL  0.4N. 

1 

0 

0 

0  283 

283 

321 

359 

379 

TOTAL  ANNUAL 

0 

0 

0  2  934 

2938 

29TT 

3014 

3030 

MOTE  1  •  ANNUAL  COSTS  OO  NOT  INCLUDE  PRESENT  OUTSTANDING  OONDED  1N0EA  TED  HESS 
NOTE  E  A  AN  INTEREST  RATE  OP  T  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STORNMAIEM  IKEATMEMT  PLANT 


CUhPS  OF  ENGlNttRS  -  SLAVE Y  SCCPt  STUOY 


PLAN  A  .  CO-1 

19  72  1975  1990  19*5  1990  2000  2010  2020 

S TOON MATER  VOLUME  (MO) 


l  VK  STORM  RUNOFF 

12 

12 

12 

12 

33 

33 

33 

33 

ANNUAL  RUNOFF 

631 

631 

631 

61? 

644 

644 

644 

644 

SLUDGE  OUANTITIES  IDI/YMl 

SE01MENT.BASIN 

4*8 

448 

448 

452 

918 

978 

978 

978 

TREATMENT  PLANT 

0 

0 

U 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT 
SLUDGE  HANDLING  1  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  x  CONCRETE 


TABLE  1  :  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 


PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  SO 87 

5700 

-  -  - 

-  -  •  • 

5700 

4069 

PLANT  EXPANSION  4771 

11500 

0 

SLUDGE  1 

HANDLING  191 

214 

214 

152 

BASIN 

5590 

6050 

605 

PIPES 

163 

200 

20 

RESIDUAL  191 

TOTAL 

4927 

NET 

CAPITAL  1S613 

TABLE 

ii  i  present  north  - 

€.♦*.  COSTS 

1972 

197S 

1980 

198$ 

1990 

2000 

2010 

2020 

PLANT 

1 S1000/YRI 

0 

39 

39 

142 

247 

247 

247 

247 

SLUCGE 

IS1000/YK1 

0 

2 

2 

2 

4 

4 

4 

4 

SENERS 

4  A1000/YM1 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

mooo/vRi 

0 

42 

42 

145 

253 

253 

253 

253 

PRESENT 

VALUE  AT  BEGIN- 

NING  OF 

PERIOD  I *1000 1 

0 

173 

385 

819 

1TB2 

1782 

1782 

0 

PRESENT 

MUR  TH  (*10001 

0 

141 

224 

339 

527 

268 

136 

0 

NET  0.*M.  -  161? *76 

TABLE  HI  :  TOTAL  PRESENT  NORTH 


CAPITAL  1*1000) 

15613 

0«+N« 

csioooi 

1637 

LANO 

1*1000) 

20 

total 

1*10001 

1T270 

TABLE  IV  I  ANNUAL  COSTS  IHOOO/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 
PLANT  EXPANSION 

440 

440 

440 

887 

440 

087 

440 

•87 

440 

887 

440 

887 

SLUDGE  HANOI IMG 

16 

16 

16 

16 

16 

16 

16 

BASIN 

495 

495 

495 

495 

495 

495 

495 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.4N. 

0 

42 

42 

145 

253 

253 

253 

253 

TOTAL  ANNUAL 

0 

1009 

IL09 

20CC 

2108 

2106 

2108 

2108 

NOTE  1  t  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCcNI  NAS  USEO  FOR  ALL  CALCULATIONS 


COMPS  Of  ENGINEERS  -  SIM  VC  Y  SCOPE  SIUOY 


siormnater  treatment  plant 
PLAN  A  «  CO-2 


19T2 

ms 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  YR  ST CRH  RUNOFF 

61 

61 

61 

61 

62 

62 

62 

62 

ANNUAL  RUNOFF 

HAT 

114? 

114? 

1183 

1220 

1220 

1220 

1220 

SLUOGE  GUAM! (TIES  (OT/YR) 

SEUIMENI.BASIN 

814 

*14 

814 

840 

1854 

1854 

1854 

its* 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT 
SLUDGE  HANOLING  >  PIPE  SLUOGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  >  CONCRETE 


TABLE 

1  S  PRESENT 

NORTH 

-  CAPITAL 

COSTS  -  I  *10001 

PRESENT 

WORTH 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

TREATMENT  PLANT  62*8 

7000 

7000 

499? 

PLANT  EXPANSION  5808 

14000 

0 

SLUOGE  HANDLING  361 

405 

605 

289 

BAS  IN  8366 

10250 

1025 

PIPES  163 

200 

20 

RESIDUAL  2*5 

TOTAL 

4332 

NET  CAPITAL  20T01 

TABLE 

11  <  PRESENT  NORTH 

-  0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  U1000/YRI 

0 

71 

71 

264 

469 

469 

469 

469 

SLUOGE  (SldOO/rRI 

0 

4 

4 

4 

9 

9 

9 

9 

SEDERS  UIDOO/VHI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IA1000/YR1 

0 

76 

76 

269 

479 

479 

479 

479 

PRESENT  VALUE  AT  BEGIN- 

RING  OF  PERIOD  I *1000 1 

0 

312 

7C9 

1536 

3371 

3371 

3371 

0 

PRESENT  WORTH  181000) 

0 

254 

412 

637 

997 

507 

257 

0 

NET  0-*H-  «  3067*04 

TABLE 

111  s  TOTAL 

PRESENT  WCRTH 

CAPITAL  1*10001 

20  701 

0*+M*  U100UI 

3067 

LAND  1*10001 

25 

TOTAL  1 *10001 

23793 

TABLE 

IV  i  ANNUAL 

COSTS 

181000/YRI 

. 

1972 

19  75 

19B0 

198S 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

540 

340 

340 

540 

540 

340 

560 

PLANT  EXPANSION 

1060 

1060 

1080 

1 0«0 

10*0 

SLUOGE  HANOLING 

31 

31 

31 

31 

31 

31 

31 

BASIN 

7*2 

742 

7*2 

742 

7*2 

7*2 

762 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.*H* 

0 

76 

76 

269 

479 

*79 

679 

479 

TOTAL  ANNUAL 

0 

1404 

1405 

2678 

28o9 

28B9 

2869 

28B9 

NOTE  1  <  ANNUAL  COSTS  00  NUT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  AATE  OF  7  PEACE  MI  MAS  USED  POR  ALL  CALCULATIONS 


STORM WATCH  TfttAfNtftl  PLANT 


CORPS  CP  ENGINEERS  -  SURVEY  SCOPE  STUQY 


PLAN  A  .  CU-3 


1972 

1975 

I960 

1985 

199C 

2000 

2010 

2020 

STORMHATER  VOLUME  (NCI 

1  YR  STORM  RUNOPP 

43 

43 

43 

44 

45 

45 

45 

45 

ANNUAL  RUNOPP 

742 

742 

742 

788 

835 

83) 

83} 

B35 

SLUDGE  QUANTITIES  IOI/VRI 

SEDIMENT. BASIN 

S26 

526 

526 

559 

1269 

1269 

1269 

1269 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE 

PLUS  TREATMENT 

SLUOGE  HANDLING  X  PIPE  SLUOGE  TO 

MUNICIPAL 

PLANT 

STORAGE  BASIN  1  CONCRETE 

TABLE  1  *  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1810001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  5623 

6300 

6300 

PLAN!  EXPANSION  5269 

1270C 

SLUOGE  HANDLING  248 

278 

278 

BASIN  6774 

8300 

PIPES  163 

200 

RESIDUAL  21) 

TOTAL 

NET  CAPITAL  1786) 

TABLE  11  :  PRESENT  NORTH 

-  0.*N.  COSTS 

1972 

197) 

1960 

1985 

1990 

2000 

2010 

2020 

PLANT  tilOOO/YRl 

_0 

46 

46 

176 

...  321 

321 

321 

321 

SLUOGE  181U00/YR1 

0 

2 

2 

2 

6 

6 

6 

6 

SEVERS  I  $1000/ YR ) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  (tIOOU/YRi 

0 

49 

49 

100 

320 

320 

328 

328 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  1810001 

0 

203 

470 

1043 

2309 

2309 

2309 

0 

PRESENT  NORTH  1 $10001 

0 

166 

274 

432 

683 

347 

176 

0 

NET  O.+M.  -  20/9.87 

TABLE  111  S  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 

17863 

0.*M.  ($1000) 

2079 

LANC  111000) 

20 

TOTAL  ($1000) 

19963 

TABLE  IV  S  ANNUAL 

COSTS  I $1000/ YR) 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

4  lib 

466 

486 

466 

486 

486 

486 

PLANT  EXPANSION 

980 

980 

980 

980 

980 

SLUOGE  HANOLING 

21 

21 

21 

21 

21 

21 

21 

BASIN 

600 

600 

600 

600 

600 

600 

600 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.*M. 

0 

49 

49 

180 

328 

320 

328 

320 

TOTAL  ANNUAL 

0 

117/ 

1172 

2283 

24  32 

2432 

2432 

2432 

RESIDUAL 


4490 

0 

190 

830 

20 


5546 


NOTE  1  i  ANNUAL  COSTS  DO  NOT  INCLUDE  PREStWT  OUTSTANDING  bbhOEC  INDlBIkUNkSS 
NOTE  2  1  AN  INTEkEST  RAft  U1  ?  PfcKCtNl  MAS  USEO  PGR  ALL  CALCULATIONS 


STORHWATER  TKtAIHt.NI  PLAlI 


CuKPS  Cf  ENGINEERS  *  SURVEY  SCOPE  SIUPY 


PLAN  A  •  CU-4A 


SIORNkATtR  VOLUME  IMGI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

l  VR  SIOHM  RUNOFF 

30 

31 

32 

32 

33 

34 

35 

as 

ANNUAL  RUNOFF 

424 

462 

SCO 

413 

42  7 

574 

642 

*42 

SLUDGE  OUAN71IIES  IbT/VKt 

SEDIMENT .BASIN 

301 

328 

354 

1*4 

BOI 

874 

975 

975 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STOWAGE  PLUS  TKEATNtNT 
SLUOGE  HANDLING  *  PIPE  SLUOGfc  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  l  CONCRETE 


TABLE  1  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  UlUOO) 


PRESENT 

NORTH 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

TREATMENT  PLANT  *962 

7800 

7800 

55*9 

PLANT  EXPANSION  323* 

7800 

0 

SlUOCE  HANDLING  191 

214 

214 

152 

BASIN  5427 

6650 

*65 

PIPES  11010 

13500 

1350 

RESIOUAL  100 

IOTAL 

773* 

NET  CAPITAL  2*535 

TABLE 

1  11  1  PRESENT  WORTH  -  C.«H.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  IA1000/VRI 

0 

28 

31 

114 

202 

221 

247 

247 

SLUDGE  ( A  1000/TRI 

0 

1 

1 

1 

4 

4 

4 

4 

SEWERS  (A1000/TRI 

0 

67 

67 

67 

*7 

*7 

67 

*7 

TOTAL  IA1000/VR1 

0 

97 

100 

184 

274 

293 

319 

319 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OF  PERIOD  1810001 

0 

406 

582 

939 

1993 

2151 

2244 

0 

PRESENT  NORTH  C$10001 

0 

331 

339 

369 

589 

323 

171 

0 

NET  0.*M.  »  2145*44 

TABLE 

III  i  TOTAL 

PRESENT  NORTH 

CAPITAL  1$ 10001 

26535 

C*«H*  U1000  1 

2145 

LAND  U1000I 

50 

TOTAL  IS100U1 

28731 

TABLE 

IV  x  ANNUAL 

COSTS 

U1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

602 

602 

602 

602 

402 

602 

*02 

PLANT  EXPANSION 

602 

602 

402 

602 

*02 

SLUDGE  HANDLING 

16 

16 

16 

16 

16 

16 

l* 

BASIN 

481 

4d  1 

481 

461 

481 

461 

481 

PIPES 

977 

977 

977 

977 

97? 

977 

977 

TOTAL  0* AM* 

0 

97 

100 

164 

274 

293 

319 

319 

TOTAL  ANNUAL 

5 

2175 

217  7 

2863 

2954 

2972 

2999 

2999 

NOTE  1  *  ANNUAL  CUST*  UO  NOT 

1NCLUUI 

PKl  Sc  NT 

GUf  HANGING 

BONDED 

indebtedness 

NOTE  2  i  AN  INTEREST  KATfc  OP  T  I'EkCcNI  mAS  USED  EOk  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  A  ,  CU-4B-C-0 


1972 

1975 

1930 

1935 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  T R  STORM  RUNOFF 
ANNUAL  RUNOFF 

230 

3210 

237 

3510 

245 

3840 

2  4? 

394  5 

249 

4050 

256 

4400 

269 

4940 

269 

4940 

SLUDGE  OUANTITIES  (DT/YR) 
SEDIMENT. BASIN 
treatment  plant 

1730 

1976 

5160 

2159 

5606 

2312 

5759 

2406 

5913 

2470 

6424 

2684 

7212 

3013 

7212 

3013 

TREATMENT  SCHEME 
SLUDGE  HANDLING 
STORAGE  BASIN 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
EARTH 


table 

1  !  PRESENT  WORTH 

-  CAPITAL 

COSTS  -  ($1000) 

PRESENT 

WORTH 

1972 

1975 

1930  1985 

1990 

2000 

2010 

SLUDGE  HANOLING  1934 

3040 

BASIN 

395 

680 

PIPES 

931 

1600 

RESIDUAL  118 

NET  CAPITAL  31^ 

table 

II  :  PRESENT  WORTH  -  0.4-M.  COSTS 

1972 

1975 

1980  1985 

1990 

2000 

2010 

PLANT 

(SIOOO/yr) 

0 

0 

760  929 

1105 

1201 

1348 

SLUDGE 

esiooo/yr} 

0 

0 

151  156 

160 

174 

195 

SEWERS 

($1000/Yr) 

0 

0 

7  7 

7 

7 

7 

TOTAL 

(SIOOO/yr) 

0 

0 

920  1093 

1273 

1383 

1551 

PRESENT  VALUE  . 

AT  BEGIN- 

NING  OF  PERIOD 

($1000) 

0 

0 

4127  4852 

9336 

10  307 

10900 

PRESENT  WORTH 

($1000) 

0 

0 

2402  2013 

2768 

1550 

832 

NET  0 • +M •  r 

9550.43 

TABLE 

III  :  TOTAL  PRESENT  WORTH 

CAPITAL  ($1000) 

3143 

0 

.♦M.  ($1000) 

9558 

LAND  ($1000) 

1800 

TOTAL  ($1000) 

14501 

TABLE 

IV  :  ANNUAL  COSTS 

( $1090/YR) 

1972 

1975 

1930  1935 

1990 

2000 

2010 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

234  234 

2  3* 

234 

214 

BASIN 

4)  49 

44 

49 

49 

PIPES 

115  115 

115 

115 

115 

TOTAL  0.4M. 

0 

0 

°29  1093 

1273 

1383 

1551 

TOTAL  ANNUAL 

0 

0 

131  >  T57I 

17tT2 

1951 

2020  RESIDUAL 


3040  2605 

135 
319 

total  3o5i 


2020 

1318 

135 

7 

T55T 

0 

0 


2020 


231 

19 

115 

1591 

195T 


NOTE  1  ;  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  UONUCU  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  TOR  ALL  CALCULATIONS 


G 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS  -  SURVEY 

SCOPE 

STUDY 

PLAN  A  ,  CU-5 

1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

199 

197 

198 

159 

162 

162 

X  YR  STORM  RUNOFF 

1*1 

150 

ANNUAL  RUNOFF 

20  mi 

2175 

2  307 

2373 

2939 

2637 

2967 

2967 

SLUDGE  QUANTITIES  (DT/YR) 
SEDIMENT. BAS  IN 

1951 

1599 

1637 

1639 

3707 

900  8 

9509 

9509 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 
SLUDGE  HANDLING  t  PIPE  SLUDGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  t  CONCRETE 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1000) 


PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  8797 

9800 

9800 

6997 

PLANT  EXPANSION  7968 

18000 

0 

SLUDGE  HANDLING  892 

1000 

1000 

713 

BASIN  17303 

21200 

2120 

- PIPES  163 

200 

20 

RESIDUAL  382 

TOTAL 

"'"9851 

NET  CAPITAL  Pl92 

— 

TABLE 

11  :  PRESENT  WORTH 

-  0.*M.  COSTS 

1972 

1975 

I960 

1935 

1990 

2000 

2010 

2020 

PLANT  (S1000/YR) 

0 

139 

193 

530 

932 

1015 

1192 

1192 

SLUDGE  (S1000/YR) 

0 

7 

8 

8 

IS 

20 

22 

22 

SEWERS  (S1000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  ( S1000/YR ) 

0 

19  3 

152 

539 

95? 

10  36 

1105 

ITS? 

PRESENT  VALUE  AT  BEGIN- 

- TUNG  OF' PERIOD  ($1009) 

0 

606 

1918 

3071 

7005 

7733 

8188 

0 

PRESENT  WORTH  ($1000) 

0 

999 

825 

1279 

2072 

1163 

625 

0 

NET  O.+M.  —  6955.95 

- - - 

TABLE 

II!  :  TOTAL 

PRESENT  WORTH 

CAPITAL  ($1000) 

39192 

0.*M.  ($1090) 

6955 

LAND  (51000) 

396 

TOTAL  ($1000) 

H099*i 

TABLE 

IV  :  ANNUAL 

COSTS 

CS1000/YR) 

• 

1972 

1°75 

I960 

1935 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

756 

756 

756 

756 

756 

756 

756 

PLANT  EXPANSION 

1389 

1389 

1389 

1389 

1389 

SLUOGE  HANDLING 

7T 

77 

77 

77 

77 

77 

77 

BASIN 

1539 

1539 

1539 

1539 

1539 

1539 

1539 

PIPES 

19 

19 

19 

19 

19 

l«l 

19 

TOTAL  0.>M. 

0 

193 

152 

539 

953 

IO36 

1165 

1165 

TOTAL  AKnuAl 

0 

2  535 

"T3I? 

rnr 

98o5 

~  9938 

~  9'91B 

NOTE  1  :  ANNUAL  COSTS  OO  NOT  INCLUDE  PPESENT  OUTSTANDING  BOIIurP  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATE  OP  7  PERCENT  WAS  USED  FOR  AI.L  CALCULATIONS 


SYORMWAIER  TREAT MLNT  PLANT 


CORPS  Of  tNGINtEHS  -  SURVEY  SCCJPt  STUDY 


PLAN  A  ,  CU-6  12 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

X  YH  STORM  HUHOfF 

36 

29 

41 

42 

44 

47 

49 

49 

ANNUAL  RUNOFF 

526 

547 

568 

600 

633 

677 

790 

790 

SUJDCE  QUANT  HIES  (DT/YR) 

SEDIMENT .BASIN 

?67 

796 

829 

876 

924 

988 

1153 

USB 

TREATMENT  PLANT 

320 

333 

346 

366 

386 

412 

481 

481 

TREATMENT  SCHEME  t  SIURAGt  PLUS  TREAT  RENT  AT  MUNICIPAL  PLANT 
SLUOUE  HANCLING  >  PIPE  SLUUGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  1  CONCRETE 


TABLE  1  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  UtOQOI 

PRESENT 

WORTH  1972  1975  1980  1985  1990  200u  2010  2020  RE  SIUUAL 


SLUOGE  HAN0L1NG 

263 

446 

446 

382 

BASIN 

5470 

9400 

1819 

PIPES 

954 

1640 

327 

RESIDUAL 

100 

TOTAL 

2590 

NET  CAPITAL 

6608 

TABLE  11  s  PRESENT  WORTH  -  0.*M.  COSTS 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

ItlOOO/YR) 

0 

0 

132 

162 

194 

206 

243 

243 

SLUOGE 

181 uOO/YK) 

0 

0 

5 

6 

6 

7 

8 

8 

SEWERS 

1 8 1000/ YR I 

0 

0 

8 

8 

0 

8 

8 

6 

707 AL 

181000/YRI 

0 

0 

146 

176 

209 

223 

259 

259 

PRESENT  VALUE  AT  BEGIN- 

NXNG  OE  PERIOD 

I81U00I 

0 

0 

662 

792 

1522 

1697 

1823 

0 

PRESENT  WORTH 

181000) 

0 

0 

365 

326 

450 

255 

139 

0 

NET  0.4M.  * 

1559.43 

table 

111  S  TOTAL 

PRESENT  WORTH 

CAPITAL  UlOOO) 

6608 

0 •♦H*  ($1000) 

1559 

LAND  ($10001 

105 

TOTAL  18 1000 i 

8273 

table 

:  IV  :  ANNUAL 

COSTS 

( tlOOO/YR) 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

34 

34 

34 

34 

34 

34 

BASIN 

680 

680 

680 

680 

600 

680 

PIPES 

118 

118 

118 

118 

lie 

110 

TOTAL  C.*M. 

0 

0 

146 

176 

209 

223 

259 

2  59 

TOTAL  ANNUAL 

0 

0 

960 

1010 

1043 

1057 

1093 

1093 

NOTE  1  :  ANNUAL 

gusts  du  nut 

INCLUDE 

PHL  St  NT 

OUTSTANDING 

BONDED 

indebtedness 

NOTE  2  1  AN  INTEREST  RATE  OF  7  PERCtNT  WAS  USEO  Hlh  ALL  CALCULATIONS 


(• 


STORMWATER  TREAT  MENl  PLANT 

CURPS 

.  OF  ENG 1 NE EH S 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  •  CU-7  18 

1972 

19/5 

1 980 

1905 

1990 

2000 

2010 

2020 

STURHhaIER  VOLUME  (MG) 

1  Y*  STURM  RUNJFf 

0 

7 

15 

19 

23 

30 

37 

46 

ANNUAL  RUNOFF 

0 

111 

223 

278 

334 

446 

577 

600 

SLUOGE  00 AN  T 1 1 1 1 S  (01/YR) 

StUlMtNT. BASIN 

0 

162 

325 

406 

467 

651 

642 

676 

irlaimint  plant 

0 

0 

136 

169 

203 

272 

351 

366 

IRE  ATMt  i'*  T  SCHEME  i  STORAGE  PLUS  TREAT  MEM  AT  MUNICIPAL  PLANT 
SLUOGE  *1  AML  1 NG  *  PcKlUQlC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  HAS  l  N 


PRESENT 

WORTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  I $1000) 
1975  1980  1985  1990  2000  2010 


2020  RESIDUAL 


SLUOGE  handling 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


TOTAL  1221 


TABLE 

11  t  PRESENT 

WORTH  - 

0**N.  COSTS 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

<  $1000/ YRI 

0 

0 

0 

91 

91 

121 

15T 

163 

SLUDGE 

(H000/YK1 

0 

0 

0 

13 

13 

IT 

22 

23 

sewers 

(11000/YKl 

0 

0 

0 

IT 

IT 

IT 

IT 

IT 

TOTAL 

I  $1000/ YK) 

0 

0 

0 

121 

121 

156 

19T 

205 

PRESE  K’l 

VALUE 

AT  8FC1N- 

NING  UF 

PL  PI  UD 

($1000) 

0 

0 

0 

499 

979 

1245 

1414 

0 

PRESENT 

WORTH' 

($10001 

0 

0 

0 

207 

209 

167 

106 

0 

NET  U.+M 

.  = 

792*403 

TAbLE 

111  X  TOTAL 

PRESENT 

WORTH 

CAPITA!  ($1000) 
O.  +  M*  UI0OOJ 
LAND  ($1G0U) 


TCTAL  I $1000 I  2754 

TAbLE  IV  X  ANnUAL  COSTS  IS1000/YK) 


1972 

19/5 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

6 

6 

6 

6 

6 

BASIN 

41 

41 

41 

41 

41 

PIPES 

253 

253 

253 

253 

253 

IOTA!  G**N. 

0 

0 

0 

12L 

121 

156 

197 

205 

TOTAL  ANNUAL 

U 

0 

0 

422 

422 

457 

496 

505 

NOTE  1  :  ANNUAL  GUSTS  i»  Uul  INCLUDE  PKtStNT  OUTSTANDING  BONDED  1 N0E6T Eoi»E SS 
NOTE  7  X  AN  INTEREST  HAIE  Uf  ?  PERCENT  WA>  USED  FOR  ALL  CALCULAIIUNS 


STURMWAT ER  TREATMENT  PLANT  CORPS  (IF  ENGINEtRS  -  SURVEY  SCCPt  SlUOY 

PLAN  A  .  CO-fi 


1972 

1975 

19*0 

1965 

i  ;vo 

2000 

2010 

2020 

STORMWATER  VOLUME  ( MG! 

I  YK  STURM  RUNOEE 

0 

42 

64 

86 

89 

93 

98 

98 

ANNUAL  RUNOFF 

0 

57| 

1155 

1199 

1243 

1296 

1366 

1386 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT. BASIN 

0 

*43 

1666 

1750 

1814 

1692 

2023 

2023 

TREATMENT  PLANT 

0 

352 

704 

731 

75* 

790 

645 

845 

TREATMENT  SCHEME  <  STORAGE  PLUS  tREATMtM  AT  MUNICIPAL  PLANT 
SLUDGE  HANCLING  J  PERIODIC  REMOVAL  TO  LAnOFILL  OR  RECYCLE 
STORAGE  BASIN  s  EARTH 

TABLE  I  s  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 


PRESENT 

NORTH  1972  1975  I960 


SLUDGE  HANDLING 

117 

185 

BASIN 

477 

820 

PIPES 

174 

300 

RESIDUAL 

14 

NET  CAPITAL 

754 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

IBS 

158 

163 

59 

TOTAL 

382 

table  11  ;  present  north  -  o.*k.  costs 


1972 

1975 

19  80 

1985 

1990 

2000 

20X0 

2020 

PLANT 

1 61000/ YR I 

0 

0 

226 

2  82 

339 

353 

3TB 

3TB 

SLUDGE 

U1000/YRI 

0 

0 

45 

47 

49 

51 

54 

54 

SEVERS 

U1G00/VR* 

0 

0 

1 

1 

1 

1 

1 

1 

TOTAL 

1 *1000/ YR) 

0 

0 

275 

331 

389 

406 

434 

434 

PRESENT  VALUE 

AT  BEwIN- 

NINO  OF  PERIOO 

($10001 

0 

0 

1244 

1476 

2797 

2954 

3053 

0 

PRESENT  WORTH 

1*1000! 

0 

0 

724 

613 

827 

444 

233 

0 

NET  0.4M.  - 

2842.94 

table 

III  ;  TUTAL 

PRESENT  WtKTH 

CAPITAL  1*10001 

754 

0.*M.  1*10001 

2842 

LAND  < iiUOOl 

591 

TOTAL  UICOOI 

*IB8 

table 

IV  «  ANNUAL 

COSTS 

UlUUD/YR) 

1972 

1975 

1980 

1985 

iVYU 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

14 

14 

14 

14 

14 

14 

BASIN 

59 

59 

59 

59 

59 

59 

PIPES 

21 

21 

21 

21 

21 

21 

TOTAL  0. AM. 

0 

0 

275 

331 

389 

40b 

434 

434 

TOTAL  ANNUAL 

0 

WQ 

3  77 

42b 

4  05 

501 

530 

530 

MOTE  I  »  ANNUAL  COSTS  00  NuT  INCLUDE  PRESENT  GO)  ST  AND  J  NG  BONDED  INOLHUDNjSS 
NOTE  2  »  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USfO  FOR  lit  CALCUl  AT  I  I.N  S 


1 


ll 

! 


} 

) 


STORMWATER  IfttATMcNT  PLANT  CULPS  CF  ENGINttKS  -  SURVEY  SCOPt  SlUOT 

PLAN  A  .  CU-9 


1972 

1975 

1980 

ms 

1990 

2000 

2010 

20 20 

STORMNATER  VOLUME  <N6I 

1  TO  STORM  RUNOFF 

0 

0 

0 

0 

0 

4 

* 

7 

ANNUAL  RUNUFF 

0 

0 

0 

0 

0 

74 

•9 

112 

St 00 GE  OUANT 1  TIE S  IOT/VRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

100 

129 

163 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

45 

54 

68 

TREATMENT  SCHEME  <  STORAGE 

PLUS  TREATMENT  AT 

MUNICIPAL 

PLANT 

SLUDGE  HANDLING  >  PEA  IODIC  REMOVAL  TO  LANDFILL  CA  RECYCLE 


STORAGE  BASIN  :  EARTH 

TABLE  1  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  UlOOO) 

PRESENT 


WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUOCE 

HANDLING  2 

15 

6 

BASIN 

33 

220 

132 

PIPES 

300 

2000 

1200 

RESIDUAL  51 

TOTAL 

1338 

NET 

CAPITAL  28A 

table 

11  s  PRESENT 

NORTH  - 

C.*M.  COSTS 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

PLANT 

IA1000/VRI 

0 

0 

0 

0 

0 

20 

24 

30 

SLUOCE 

MIOOO/YRI 

0 

0 

0 

0 

0 

2 

3 

4 

SEWERS 

ItlUOO/YHI 

0 

0 

0 

0 

0 

9 

9 

9 

TOTAL 

mooo/rRi 

0 

0 

0 

0 

0 

33 

37 

PRESENT 

VALUE  AT  8EG1N- 

NIN6  OF 

PERIOO  (A1000I 

0 

0 

0 

0 

0 

2A9 

290 

PRESENT 

NORTH  1  A 1000) 

0 

0 

0 

0 

0 

31 

22 

0 

NET  0.*H.  -  59.6922 

TABLE  III  :  TOTAL  PRESENT  NORTH 


CAPITAL  1(10001 
0.*M.  IIIOUOJ 

LAND  KIOOOI 

284 

59 

24 

TOTAL  I (10001 

367 

TABLE  IV  l  ANNUAL  GUSTS 

181000/YKI 

1972 

1975  1980  1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

BAS  IN 

PIPES 

tOTAL  O.a*. 

o  u  o 

0  0 

1 

15 

144 

33 

1 

15 

144 

37 

l 

15 

144 

45 

TOTAL  ANNUAL 

NOTE  1  1  ANNUAL  CUSI5  UO 
NOTE  2  *  AN  INTEREST  RATE 

NOI 

UF 

0  0  0 

IrtLLUOfc  PRlSENT  outstanding 
J  PtKCtNI  WA*  ustu  FUR  ALL 

o  0 

HUKOtO  INOtoUDNLSS 
CALCULATIONS 

195 

199 

206 

■AAtHkMiilMHiiB 


STORMWATER  TREATMENT  PLANS  COUPS  Cf  ENGINEERS  -  SURVtY  SCOPE  STUDY 

PICA  A  .  CU-10 


L9T2 

1 975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUHE  INC! 

1  YR  STORM  RUNCFF 

0 

0 

0 

2 

5 

6 

s 

11 

ANNUAL  RUNOFF 

0 

0 

0 

40 

80 

97 

121 

162 

SLUDGE  QUANTITIES  I0I/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

116 

141 

176 

236 

treatment  plant 

0 

0 

0 

0 

48 

59 

T3 

98 

TREATMENT  SCHEME  1  STOHAGE  PLUS  TKEATMENT  AT  MUNICIPAL  PLANT 
SLUObE  HANDLING  1  PERSOUIC  REMOVAL  TO  LANDFILL  OH  RECYCLE 


STORAGE  HAS  IN  :  EARTH 


TABLE  1  i  PRESENT  ACRTH  -  CAPITAL  COSTS  -  1*1000 ) 


PRESENT 

WORTH  1912 


IBIS  1980  L98S  1990  2000 


2010 


2020  RESIDUAL 


SLU  OGE  HANOI.  ING 

63 

216 

ftASlft 

19 

210 

PIPES 

88 

300 

residual 

10 

TOTAL 

NET  CAPITAL 

222 

TABLE  f 1  < 

PRESENT  NORTH  -  0.*M.  COSTS 

1 912 

1915  1980  1985 

1990 

2000 

2010 

2020 

PLANT 

U100J/YRI 

0 

0 

0  0 

21 

26 

33 

44 

SLUDGE 

4  $1UGU/YRI 

0 

0 

0  o 

3 

3 

4 

6 

SENEKS 

4  $1000/ YK 1 

0 

0 

0  0 

1 

l 

l 

1 

TOTAL 

4  $ 1000/ YR | 

0 

0 

0  o 

26 

31 

39 

52 

PRESENT  VALUE  AT  BEGIN- 

321 

MING  OF  PERIOD 

| *1000! 

0 

0 

0  0 

204 

249 

0 

PRESENT  NORTH 

(*1000! 

0 

0 

0  0 

60 

37 

24 

0 

NET  0.»M*  * 

122.691 

TABLE  Hi  « 

TOTAL  PRESENT 

Nl/RTH 

CAPITAL  1*1000 

222 

0.4H. 

($10001 

122 

LAND 

($10001 

34 

TCI  AL 

4$iooo> 

319 

TABLE  JV  i 

ANNUAL  COSTS  4  $10Q0/YR I 

1972 

1915  I960  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUoat  handling 

16 

16 

16 

16 

hasjn 

19 

19 

19 

19 

PIPES 

21 

2! 

21 

21 

TOTAL  o.*m. 

0 

0 

0  0 

26 

31 

39 

52 

TOTAL  ANNUAL 

0 

o 

~0  0 

84 

89 

97 

110 

NOTE  1  1  ANNUAL  COSTS  DO  NOT  1NCLUUL  PRESENT  OUTSTANDING  BONDED  1 NOIBT EDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USED  EUR  ALE  CALCULATIONS 


30 

10T 

119 


25* 


STORM WATER  T  RtATMbNT  PLANT 


LUKPi  OF  LNUINbtHS  -  SUTVLY  SCOPE  STUOT 


PLAN  A  .  CU-11 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  VR  STORM  RUNOFF 

0 

12 

24 

24 

24 

26 

27 

27 

ANNUAL  RUNOFF 

0 

168 

337 

3*1 

3*6 

370 

432 

432 

SLUOGE  OUANTITIES  IDT/YRI 

SEDIMENT. BA  SIN 

0 

246 

492 

498 

505 

540 

630 

630 

TREATMENT  PLANT 

0 

0 

205 

208 

21 1 

225 

263 

263 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUOGE  HANDLING  X  PERIODIC  REMOVAL  TO  LANCE1LL  OR  RECYCLE 
STORAGE  BASIN  «  EARTH 


TABLE 

1  3  PRESENT 

WORTH  - 

CAPITAL 

COSTS  “  1 810001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

SLUOGE  HANOI  ING  36 

58 

a 

49 

BASIN 

261 

450 

89 

PIPES 

17* 

300 

59 

RESIDUAL  7 

TOTAL 

199 

MET  CAPITAL  *65 

TABLE 

11  1  PRESENT  WORTH  -  0.*M.  COSTS 

1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

PLANT 

1 81000/ YR 1 

0 

0 

66 

80 

94 

101 

117 

117 

SLUOGE 

111  000/ YR) 

0 

0 

13 

13 

13 

14 

IT 

17 

SEWERS 

IS1000/VK) 

0 

0 

1 

1 

1 

1 

1 

1 

TOTAL 

(  81000/YRI 

0 

o 

81 

95 

109 

Tit 

136 

136 

PRESENT  VALUE 

AT  BEGIN- 

NINO  OP  PERI 00 

(810001 

0 

0 

362 

420 

796 

890 

958 

0 

PRESENT  WORTH 

($1000) 

0 

0 

211 

174 

235 

133 

73 

0 

NET  0.4M.  - 

828.405 

TABLE 

Ill  3  TOTAL 

PRESENT 

WORTH 

CAPITAL  II1000I  *65 

o.»m.  i  aoooi  me 

CANO  1*1000)  IS* 


TOTAL  (tlOODI  1*70 


TABLE  IV  l  ANNUAL  COSTS  TSiUOO/YRl 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANOLING 

4 

4 

4 

4 

4 

4 

BASIN 

32 

32 

32 

32 

32 

32 

PIPES 

21 

21 

21 

21 

21 

21 

TOTAL  C.^P. 

0 

0 

81 

95 

109 

111 

136 

136 

TOTAL  ANNUAL 

0 

0 

140 

154 

168 

175 

195 

195 

NOTE  1  I  ANNUAL  COSTS  LHI  NUT  iNCCIIJt  PRcSENT  OUTSTANUlNb  0LNOEC  INOLBIEONESS 
NOTE  2  1  AN  INTEREST  RATE  UF  7  PERCcNl  NAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  IXtATHtM  PLANT 


CukPS  Of  tNUlNtfcKS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CU-13 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 
l  VR  STORM  RUNOFF 

0 

6 

13 

16 

20 

27 

34 

40 

ANNUAL  RUNOFF 

0 

99 

198 

247 

297 

396 

494 

594 

SLUDGE  OUANTIMES  (OT/YKI 

SEOIMfcNT. BASIN 

0 

247 

495 

618 

742 

990 

1235 

1485 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  s  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN. 

.  t  earth 

TABLE 

I  t  PRESENT  WORTH  - 

CAPITAL 

CO SIS  -  IS1000I 

PRESENT 

WORTH 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT 

1991 

4600 

0 

BASIN 

128 

310 

93 

PIPES 

82 

200 

60 

RESIDUAL 

5 

TOTAL 

153 

NET  CAPITAL 

2197 

TABLE 

■1  <  PRESENT  NORTH  -  0.*M.  COSTS 

1972 

1975 

I960  1985 

1990 

?000 

2010 

2020 

PLANT 

(S1000/YR) 

0 

0 

0  74 

74 

99 

123 

148 

SLUOGE 

U1000/YRI 

0 

0 

0  18 

16 

24 

30 

37 

SEWERS 

IA1000/YR) 

0 

0 

0  0 

0 

0 

0 

0 

TOTAL 

1 A1000/YRI 

0 

0 

0  93 

93 

124 

155 

186 

PRESENT  VALUE  AT  BEGIN- 

NIMG  OF  PERIOD 

(SI  000) 

0 

0 

0  384 

767 

9B3 

1201 

0 

PRESENT  WORTH 

(S1003) 

0 

0 

0  159 

227 

147 

91 

0 

NET  0.4M.  - 

626.335 

TABLE 

III  *  TOTAL  PRESENT 

WORTH 

CAPITAL  1*10001 

2197 

0.*M.  1*10001 

626 

LAND  1*1000) 

45 

TOTAL  (S1G00) 

2868 

TABLE 

IV  :  ANNUAL  COSTS  1  * 1000/YR 1 

1912 

1975 

I960  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

370 

370 

370 

370 

370 

BASIN 

22 

22 

22 

22 

22 

PIPES 

14 

14 

14 

14 

14 

TOTAL  G.6N. 

0 

0 

0  93 

93 

12* 

155 

186 

TOTAL  ANNUAL 

0 

0 

0  501 

501 

532 

562 

594 

NOTE  1  S  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  «  AN  INTEREST  RATE  Of  1  PERCENT  NAS  USED  FUR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  A  ,  CU-Hl 

1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

15 

31 

31 

32 

33 

35 

35 

ANNUAL  RUNOFF 

0 

212 

425 

435 

666 

B66 

500 

500 

SLUOGE  QUANTITIES  (OT/YR) 
SEDIMENT. BASIN 
TREATMENT  PLANT 

0 

0 

310 

0 

620 

259 

m 

651 

272 

III 

m 

ttl 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 

sludge  hanoling  :  periodic  removal  to  landfill  or  recycle 

STORAGE  BASIN  :  EARTH 


PRESENT 

WORTH 


1972 


TABLE  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1000} 


1975 


1980 


1985 


1990 


2000 


2010 


2020 


RESIDUAL 


SLUDGE  HANDLING 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL  ' 


1 

203 

601 

22 

133 


PLANT 

SLUDGE 

SEWERS 


TOTAL 


CS1000/YR} 
CS1000/YR} 
($1000/ YR) 

( $1000/ YR ) 


PRESENT  VALUE  AT  0 EG  IN¬ 
NING  OF  PERIOD  ($1000) 


PRESENT  WORTH 
NET  0.*M.  s 


1972 


($1000) 

815- »97 


3 

690 

1&50 


TABLE  II  :  PRESENT  WORTH  -  O.+M.  COSTS 


1975 


1980 


TAOLE  III  :  TOTAL  PRESENT  WORTH 


CAPITAL  ($1000) 
0.*M.  ($1000) 
LAND  ($1000) 


783 

815 

107 


TOTAL  ($1000) 


1935 

1990 

2000 

2010 

121 

17 

7 

121 

17 

7 

127 

18 

7 

136 

19 

7 

TVS 

1*5 

152 

163 

601 

1051 

1111 

1168 

269 

311 

167 

87 

TOTAL 


2020 


136 

19 

7 

TS3 


0 

1*7 

<135 


"535 


170$ 


TABLE  IV  :  ANNUAL  COSTS  (S1000/YR) 


ANNUAL  CAPITAL 

SLUOGE  HANOLING 

BASIN 

PIPES 

TOTAL  0.»M. 

TOtAL  ANNUAL 


1972 

1975 

1930 

vO 

CD 

VI 

1990 

2000 

2010 

2020 

0 

0 

0 

0 

0 

35 

35 

35 

35 

35 

106 

156 

106 

106 

106 

0 

0 

0 

166 

1*6 

152 

163 

163 

0 

0 

0 

53T 

— m 

JoT 

305 

ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
AN  INTEREST  RATE  Or  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


coirs  or  engineers  -  survey  scope  study 


STORMWATER  TREATMENT  PLANT 
PLAN  A  ,  CU-15 


STORMWATER  VOLUME  INC) 


1  Vft  STORM  RUNOFF 

0 

• 

0 

0 

1 

3 

3 

3 

ANNUAL  RUNOFF 

0 

• 

0 

14 

29 

42 

54 

54 

SLUOCE  QUANTITIES  IOT/YRI 

SEDIMENT, 4ASIN 

0 

• 

0 

0 

40 

61 

41 

41 

TREATMENT  PLANT 

0 

i 

0 

0 

IT 

25 

34 

34 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUOCE  HANOLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  I  EARTH 


PRESENT 

WORTH 


TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  ISIOOOI 
19TB  19SO  19BS  1990  2000  20 


SLUOCE  HANOLING 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


- -  TABLE  II  I  PRESENt  WORXK.^  O.AM-  CDSJJL-  -  .  ...  _ 


PLANT 

tliOOO/VRI 

0 

B 

0 

0 

T 

it 

15 

15 

SLUOCE 

ISlOOO/YAt 

0 

4 

0 

0 

I 

i 

2 

2 

SEWERS 

ISIOOO/YRI 

0 

4 

0 

0 

1 

i 

i 

i 

TOTAL 

IAIOOO/YR) 

0 

# 

0 

0 

10 

14 

19 

19 

PRESENT  VALUE 

AT  BEGIN-* 

NING  OF  PER  100 

1*10001 

0 

9 

0 

0 

BT 

TIB 

IS) 

0 

PRESENT  WORTH 

1410001 

0 

4 

0 

0 

25 

IT 

10 

0 

NET  O.PM.  • 

SS.B02I 

T441E  III 

a  TOTAL 

PRESENT 

WORTH 

CAPITAL  ISIOOOI 

U1 

Q.*M,  ISIOOOI 

ss 

LAMO  ISIOOOI 

12 

TOTAL  ISIOOOI 

I9T 

ANNUAL  CAPITAL 

SLUOCE  HANOLINB 

BASIN 

PIPES 

TOTAL  0.»N. 

TOTAL  ANNUAL 


TABLE  IV  I  ANNUAL  COSTS  (SIOOO/TM 
1  STS  19BQ  1BSS  1990 


0 

0 

0 

0 

II 

11 

11 

11 

21 

21 

21 

21 

10 

14 

19 

19 

44 

52 

52 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  •  AN  INTEREST  BATE  OP  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


STORHNATER  TREATMENT  ft  ANT 
MAN  A  ,  CO-14 


CORES  OF  ENGINEERS  -  SUAVE*  SCOPE  STUDY 


19T2 

19T9 

1990 

SfDRMNArEA  VOL  IMP  IMG » 

I  YR  STORM  RUNOFF 

0 

2 

S 

ANNUAL  RUNOFF 

0 

39 

Tft 

SLUDGE  QUANTITIES  iOT/VRI 

SEO INERT. BA  SIN 

0 

56 

113 

TREATMENT  PLANT 

0 

0 

4? 

19AS 

1990 

2000 

2010 

2020 

A 

T 

10 

19 

19 

9S 

11B 

1ST 

19A 

194 

149 

172 

229 

2BA 

2SB 

59 

n 

9$ 

119 

119 

TREATMENT  SCHEME  »  STORAGE  PC  US  TREATMENT  AT  MUNICIPAL  PLANT 


SLUOCE  HANDLING 


PERI QO I C  REMOVAL  TO  LAN OP  ILL  OR  RECVCLE 


STORAGE  BASIN  •  EARTH 


TABLE  1  4  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 


PRESENT 

NORTH  1B12 


im  IT  AO  ITU 


1990  2000 


2010 


2020  RESIOUM. 


SLUDGE  HANDLING 

10 

BASIN 

124 

PIPES 

124 

24 

900 

900 


0 

90 

90 


RESIOUAL  4 


TOTAL  .  1B0 


NET  CAPITAL  2S2 


TABLE  II  <  PRESENT  NORTH  -  0.»N.  COSTS 


1912 

19TS 

1940 

19B9 

1990 

2000 

2010 

2020 

PL4NT 

141000/VAI 

a 

0 

0 

92 

92 

42 

99 

59 

SLUOCE 

141000/TRI 

0 

0 

0 

4 

4 

ft 

7 

7 

SEVERS 

(41000/TRI 

0 

0 

0 

1 

i 

1 

i 

1 

TOTAL 

IA1000/VR1 

0 

0 

0 

90 

30 

so 

A2  . 

62 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

1*10001 

0 

0 

0 

1ST 

912 

397 

440 

0 

PRESENT  NORTH 

1 410001 

0 

0 

0 

AS 

92 

59 

99 

0 

NET  0.9N.  - 

251.229 

TAKE 

111  1  TOTAL 

PRESENT 

north 

CAPITAL 

<410001 

292 

1410001 

251 

LANO 

<410001 

42 

TOTAL 

1410001 

949 

TABLE  IV  I  ANNUAL  COSTS  IBIOOD/TRI 


1912 

19TS 

19A0 

19B9 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANKING 

2 

2 

2 

2 

2 

BASIN 

21 

21 

21 

21 

21 

PIPES 

21 

21 

21 

21 

21 

TOTAL  0.4N. 

0 

0 

0 

9B 

9B 

SO 

42 

42 

TOTAL  ANNUAL 

0 

0 

0 

S9 

09 

9ft 

10B 

10ft 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USED  POA  ALL  CALCULATIONS 


COWS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORNMATER  TREATMENT  PLANT 
PLAN  A  ,  CU-1T 


19T2 

im 

19B0 

19BS 

1990 

2000 

2010 

2020 

STORNNATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

L 

3 

6 

5 

7 

9 

10 

ANNUAL  RUNOFF 

0 

M 

60 

74 

99 

102 

1SS 

149 

sludge  quantities  idt/yrj 

SEDIMENT*  BA  SIN 

0 

*1 

ST 

10B 

129 

148 

201 

217 

TREATMENT  PLANT 

0 

• 

M 

45 

54 

62 

B4 

90* 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MIM1CIPAL  PLANT 
SLUDGE  HANDLING  «  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  RASIN  s  EARTH 


TAALE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 


PRESENT 

MONTH 

1972 

1975 

19  BO 

19*5 

1990 

2000 

2010 

2020 

RESIDUAL 

Sludge  handling  b 

20 

o 

Basin  iot 

260 

79 

PIPES  12*9 

5060 

91S 

RESIDUAL  SB 

TOTAL 

994 

NET  CAPITAL  1547 

TABLE  II  «  PRESENT  NORTH  -  0.*K.  COSTS 

§ 

1972 

1975 

19B0 

1905 

1990 

2000 

2010 

2020 

PLANT  1 A1000/YRI 

0 

B 

0 

24 

24 

27 

37 

40 

SLUOCE  It  1000/ YR) 

0 

• 

0 

3 

3 

4 

5 

5 

SEVERS  1  * 1000/YR) 

0 

0 

0 

15 

15 

15 

13 

15 

TOTAL  1 11000/ YR) 

0 

• 

0 

43 

43 

47 

58 

*1 

PRESENT  VALUE  AT  BEGIN- 

NIHG  OF  PERIOD  It  1000)  : 

0 

* 

0 

IT* 

317 

370 

422 

0 

PRESENT  NORTH  1*1000) 

0 

B 

0 

73 

93 

31 

32 

0 

MET  Q.«N.  -  255*205 

TAALE 

111  >  TOTAL 

PRESENT  NORTH 

CAPITAL  1*1000) 

1347 

U10001 

2SS 

LAND  1*1000) 

31 

_ 

_ _ 

TOTAL  1910001 

1B33 

TABLE 

IV  X  ANNUAL 

COSTS 

(tlOOQ/VRI 

1972 

1975 

19B0 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

—  * 

SLUDGE  HANDLING 

1 

1 

i 

1 

1  . 

BASIN 

IB 

1* 

19 

18 

It 

PIPES 

221 

221 

221 

221 

221 

Total  o*«n. 

0 

0 

0 

41 

41 

1 

47 

58 

*1  . 

TOTAL  ANNUAL 

0 

B 

0 

2*5 

2B3 

289 

300 

303 

NOTE  I  t  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT  COUPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  A  ,  CU-19  20  32 


1*72 

1*75 

1**0 

1**5 

19*0 

2000 

2010 

2020 

STORMWATER  VOLUME 

IMG) 

1  TR  STORM  RUNOFF 

0 

6 

13 

13 

1* 

49 

41 

Tl 

ANNUAL  RUNOFF 

0 

H 

1M 

1*2 

1*7 

TIT 

<02 

1020 

SLUDGE  QUANTITIES 

IOT/YRI 

SEDIMENT*  RASIM 

0 

235 

470 

*ti 

*92 

17*2 

2255 

25T0 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  I 

STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  S 

PERIOOIC 

REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  RASIN  < 

EARTH 

table  1 

1  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  <410001 

PRESENT 

WORTH 

19T2 

1975 

19*0 

19*5 

1990 

2000 

2010 

2020 

TREATMENT  PLANT 

120* 

3100 

PLANT  EXPANSION 

1331 

*500 

BASIN 

3* 

•• 

BASIN 

If 

302 

PIPES 

201 

500 

PIPES 

532 

1*00 

RESIDUAL 

AS 

TOTAL 

NET  CAPITAL 

3*1* 

RESIDUAL 


0 

62* 

2* 

120 

ISO 

Tl* 

~Tm 


- - - 

- - ■ - 

-  TABLE..  U  J  mSEXt  VORTK 

T-JMN.-i@tt._-,. - 

_ 

1972 

1*75 

1**0 

19*5 

19*0 

2000 

2010 

2020 

PLANT 

IS1000/VRI  . 

0 

0 

0 

*9 

49 

IT* 

219 

297 

SLUDGE 

I  41000/ YR 1 

0 

0 

0 

12 

12 

44 

94 

44 

SEVERS 

141000/yRl 

0 

0 

0 

2 

11 

ii 

ii 

it 

TOTAL 

(41000/YRI  . 

0 

0 

0 

** 

T3 

235 

293 

332 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

1*10001 

0 

0 

0 

2*1 

10*3 

1B5T 

219R 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

11* 

320 

2T9 

1*7 

0 

NET  0.*M.  ■ 

••*.5* 

TABLE  III 

I  TOTAL 

PRESENT 

WORTH 

CAPITAL  1410001 

3*1* 

O.AN. 

1*10001 

U« 

LAND 

1*10001 

71 

TOTAL 

1*10001 

♦3  7* 

TABLE 

:  IV  4 

ANNUAL 

COSTS  1B1000/TR1 

. 

1972 

1975 

1*00 

19*5 

19*0 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATNENT 

PLANT 

23* 

23* 

239 

299 

219 

plant  expansion 

3*7 

3*7 

3*7 

147 

BAS  IN 

4 

4 

4 

4 

4 

BASIN 

21 

21 

21 

21  . 

PIPES 

14 

3* 

3* 

14 

14 

PIPES 

130 

130 

ISO 

ISO 

TOTAL  0.9N. 

0 

0 

0 

** 

Tl 

235 

291 

332 

TOTAL  ANNUAL 

0 

0 

0 

3*5 

■5* 

101 T 

1079 

111* 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  OONOEO  I  NOES  TED  NESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  POR  ALL  CALCULATIONS 


\ 


I 

SIQKMfcATEk  TMiATHbNT  PLAN! .  CORPS  UF  fcNblNtfchS  -  SURVEY  SCOPE  STUDY 

PLAN  A  «  CO-21 

1972  1975  1980  1985 

STORM NATER  VOLUME  (Mol 

1  VP  ST OHM  RUNOFF  0  0  0  i 

ANNUAL  RUNUP F  0  0  0  45 

SLUDGE  QUANTITIES  (UT/VRJ 

SEDIMENT. BASIN  0  0  U  0 

TREATMENT  PLANT  OOOO 

TREA1MENT  SCHEME  S  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANOI ING  2  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


1990 

2000 

2010 

2020 

6 

7 

9 

10 

91 

100 

135 

163 

132 

157 

197 

237 

55 

65 

62 

99 

PRESENT 

NORTH  1972 


SLUOGE 

HANDLING 

6 

BASIN 

79 

PIPES 

118 

RESIDUAL 

10 

NET 

CAPITAL 

194 

1972 


PLANT  ( $  1000/ YR I  0 

SLUDGE  ( $1000/ YR I  0 

SEtaERS  (SI  000/ YR )  0 

TOTAL  ~  (81U00/YR)  O 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  IS1000)  0 

PRESENT  WORTH  1*10001  0 


NET  0. ♦ M.  *  142.116 


TABLE  1  i  PRESENT  NORTH  -  CAPITAL  COSTS  -  I $1000) 


1975  1980  1985  1990  2000  2010  2020  RESIDUAL 


TOTAL  271 


TABLE  11  •  PRESENT  NORTH  -  O.+M.  COSTS 
1975  1980  1985  1990  2000  2010  2020 

0  0  0  24  29  36  44 

0  U  0  4  5  6  8 

0  0  0  1  1  1  1 

O  0  0  31  ~  37  45  54 

000  240  291  353  0 

0  0  0  71  43  27  0 


TABLE  Hi  i  TOTAL  PRESENT  NORTH 


CAPITAL 

(*1000) 

194 

0.4  M. 

( *1000) 

142 

LAND 

( *1000) 

33 

TOTAL 

C  *1000) 

369 

ANNUAL  CAPITAL 

SLUDGE  HAN DL  ING 

BASIN 

PIPES 

TOTAL  U.4M. 
total  annual 


TABLE 

IV  S  ANNUAL  COSTS 

( * 1QOO/YR) 

1575 

1 9BU  1985 

1990 

2000 

2010 

2020 

1 

1 

1 

1 

19 

19 

19 

19 

28 

28 

2B 

28 

0 

0 

0 

31 

37 

45 

54 

0 

0 

0 

81 

87 

96 

105 

NOTE  1  :  ANNUAL  COSTS  DU  No I  iNCLUQt  PRESENT  DUlSTANLlNG  BDNOfcC  iNDEBf  EONESS 
NOTE  2  :  AN  INTERf ST  RATE  OF  7  PEkttNl  NA  5  USED  FUK  ALL  CALCULATIONS 


COUPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


STORMWATER  TREATMENT  PLANT 


PLAN  A  .  CU-22 


19T2 

1975 

|9t0 

1905 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

L  YR  STORM  RUNOFF 

0 

« 

0 

2 

4 

4 

3 

7 

ANNUAL  RUNOFF 

0 

t 

0 

50 

72 

91 

109 

SLUOGE  QUANTITIES  IOT/YRI 

SEO I HE NT* 6 A  SI N 

0 

• 

0 

0 

09 

10S 

132 

139 

TREATMENT  .PLANT 

0 

• 

0 

0 

37 

45 

55 

44 

TREATMENT  SCHEME  S  STORACE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  JHAMOLING  _I  -PERIODIC  REMOVAL- TO  LANOEILL  OA  RECYCLE  . 


STORAGE  BASIN 

I  EARTH 

PRESENT 

NORTH 

1972 

TABLE  I  1  PRESENT 

1973  1910 

WORTH  - 

1905 

CAPITAL 

1990 

COSTS  -  ( 01000 1  - 

2000  2010 

2020 

RESIDUAL 

SLUOGE  HANOL  INC  4 

15 

2 

BASIN 

43 

220 

•T 

PIPES 

HR 

400 

159 

RESIDUAL  9 

TOTRL 

250 

NET  CAFITAL  170 

TABLE  H  1  PRESENT  NORTH  -  0-*M.  COSTS 

19T2 

19TS  1910 

1905 

1990 

2000 

2010 

2020 

PLANT 

(S1000/VAI 

0 

•  0 

0 

11 

19 

24 

29 

SLUOGE 

I $1000/ YR) 

0 

•  0 

0 

2 

2 

3 

4 

SEWERS 

1 S1000/YA) 

0 

•  0 

0 

1 

1 

1 

1 

TOTAL 

(  $1000/ VR)  . 

0 

t  0 

0 

21 

24 

30 

54 

PRESENT  VALUE  < 

AT  BEGIN- 

NING  OE  PER I 00 

($10001 . 

0 

•  0 

0 

160 

192 

233 

0 

PRESENT  NORTH 

(110001 

0 

«  0 

0 

47 

29 

17 

0 

NET  - 

94.201 . 

TABLE  111  1  TOTAL 

PRESENT 

WORTH 

CAPITAL  1  $10001 

171 

0.*M.  ($10001 

94 

LAND  1110001 

22 

TOTAL  ($1000) 

294 

TAKE  IV  (  ANNUAL 

COSTS  (A1000/YR) 

1972 

1975  1910 

19R5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANDLING 

1 

1 

1 

1 

BASIN 

15 

IS 

15 

IS 

PIPES 

2S 

25 

2t 

21 

otal  o.«n. 

0 

0  0 

0 

21 

24 

30 

54 

OTAL  ANNUAL 

0 

B  0 

0 

67 

70 

74 

12 

OTE  1  <  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  RONOEO  INOEATEONESS 
DTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


SIMM  NA7EA  TAEATNENT  PLANT 


tours  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  CO-23 


STORMWATER  VOLUME  (MCI 

1  VR  STORM  RUNOFF  01222577 

ANNUAL  RUNOFF  0  21  55  55  55  tl  108  119 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT. BASIN  0  AO  AO  80  10  lit  1ST  173 

TREATMENT  PLANT  0  0  33  33  33  A9  65  72 


TREATMENT  SCHEME  S  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  s  PERI001C  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  *  EARTH 


TABLE  I  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($10001 

PRE  SENT 

WORTH  1972  1915  I960  1985  1990  2000  2010  2020  RESIDUAL 


SLUDGE  HANDLING 

* 

14 

0 

•A  SIN 

95 

230 

69 

PIPES 

942 

2320 

696 

RESIDUAL 

29 

TOTAL 

7*5 

NET  CAPITAL  ~ 

1034 

TABLE  II  <  PRESENT  WORTH  -  O.AN.  COSTS 
19T2  1975  1980  1985  1  990  2000  2010  2020 


PLANT 

1 $1000/ YR) 

0 

0 

0 

15 

15 

22 

29 

32 

SLUDGE 

( siooo/vri 

0 

0 

0 

2 

2 

3 

4 

4 

SEWERS 

1 A1000/YR) 

0 

0 

0 

11 

11 

11 

11 

11 

TOTAL 

1 $1000/ VR) 

5 

0 

5 

28 

28 

36 

45 

46 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

($10 001 

0 

0 

0 

118 

230 

288 

330 

0 

PRESENT  WORTH 

($1000) 

0 

0 

0 

At 

AS 

43 

25 

0 

NET  O.PN.  » 

185*944 

TABLE  XU 

t  TOTAL 

PRESENT 

WORTH 

CAPITAL  I  $1000)  1036 

0.*M.  I  $1000)  185 

LAND  I $1000)  25 


TOTAL  I $10001  1245 


ANNUAL  CAPITAL 

SLUDGE  HANOI  INC 

BASIN 

PIPES 

TOTAL  O.AN. 

TOTAL  ANNUAL 


TABLE  IV  t  ANNUAL  COSTS  ItlOOO/TR) 


1972  1975  1980  1985 


1 

14 

1*7 

0  0  0  28 

o  5  o  m 


1990 

2000 

2010 

2020 

1  - 

i 

1 

l 

16 

14 

16 

14 

167 

147 

167 

167 

26 

36 

45 

48 

214 

222 

231 

234 

MOTE  1  1  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


stormwater  treatment  plant 
PLAN  A  .  CU-2* 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMWATER  VOLUME  (MCI 
I  YR  STORM  RUNOFF 

annual  runoff 

SLUOCE  QUANTITIES  (OT/YRI 
SEDIMENT .BASIN 
TREATMENT  PLANT 


0 

s 

10 

12 

IS 

20 

23 

29 

0 

TS 

149 

IS* 

223 

29T 

3T2 

312 

0 

199 

217 

2T1 

323 

*33 

3*3 

3*3 

0 

• 

90 

113 

13* 

1*1 

22* 

22* 

TREATMENT  SCHEME  s  STORACE  PLUS  TREATNEMT  AT  MUNICIPAL  PLANT 
SLUOCE  HAN0L1NC  s  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORACE  BASIN  <  EARTH 


PRESENT 

NORTH 


SLUOCE  HANOLINC 

BASIN 

PIPES 

RESIOUAL 
NET  CAPITAL 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  ISIOOOI 
1TH  19B0  IMS  1MO  2000  2010 


2020  RESIOUAL 


TOTAL  21B 


TABLE  II  I  PRESENT  NORTH  -  0.*»U  COSTS 
19TS  ISM  ISBS  1990  2000  2010 


PLANT  _ _ ISlQOQ/YRl,. 

SLUDGE  (S1000/YRI 

SEHERS  (A1000/YRI 

_ '■  9 

TOTAL  IS1000/VRI. 

PRESENT  VALUE  AT  BEG1M- 
NINC  OF  PERIOD  ISIOOOI 

PRESENT  NORTH  ISIOOOI 

NET  Q.«M.  •  46B.2TB 


1  ' 

1 

-  AD  -  _  , 

* 

1 

_ _ B1-... 

11 

1 

.  m- 

i* 

i 

iai - , . 

i*  — 
l 

71  " 

rl 

5* 

1ST  . 

UT 

291  . 

SBl  . 

7** 

S2T 

0 

121 

171 

112 

*3 

• 

NMUAL  CAPITAL 

SLUOCE  HANOLINC 
BASIN 
PIPES 
TOTAL  0.«M. 

TOTAL  ANNUAL 


TABLE  III 

•  TOTAL  PRESENT  WORTH 

CAPITAL  ISIOOOI 

311 

ISIOOOI 

**S 

LAND 

ISIOOOI 

T9 

TOTAL 

ISIOOOI 

*91 

TAILE  IV  I 

ANNUAL  COSTS 

IS1000/YRI 

1979  19*0  19*9 

1990 

2000 

2010 

2020 

3 

9 

9 

3 

3 

30 

90 

90 

30 

30 

21 

21 

21 

21 

21 

0 

0  71 

71 

04 

UT 

117 

VOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  «  AN  INTEREST  RATE  OP  T  PERCENT  WAS  USEO  POR  RLL  CALCULATIONS 


STOHHMATER  TREATMENT  PLANT 
PL  AM  A  .  CO-25  t  35 


CORPS  OP  ENGINEERS  -  SUN VET  SCOPE  STUDY 


1972 

1915 

1900 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  YR  STORM  RUNOFF 

0 

19 

39 

40 

41 

67 

82 

90 

ANNUAL  RUNOFF 

0 

ZAO 

520 

*42 

564 

982 

1228 

1327 

SLUDGE  QUANTITIES  (0T/YR1 

SEDIMENT* RASIM 

0 

450 

1300 

1355 

1410 

2455 

3070 

331T 

TREATMENT  PLANT 


TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  t  EARTH 


PRESENT 

HORTH 


TABLE  1  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  <*10001 
1WI  I960  1985  1990  2000  2010 


TREATMENT  PLANT 

PLANT  EXPANSION 

BASIN 

BASIN 

PIPES 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT  I SiOOO/YR I 

SLUDGE  I  SIOOO/YR)  . 

SEWERS  (AlOOO/YRI 

TOTAL  I ALOOO/YRI 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  I ALOOOI 

PRESENT  NORTH  IS1000I 

NET  0.«N.  •  1401. S 


TABLE  II  t  PRESENT  HORTH  -  0.«M.  COSTS 
1915  19B0  19(5  1990 


19(3 

1990 

2000 

2010 

2020 

141 

141 

245 

507 

331 

35 

35 

61 

76 

82 

2 

3 

3 

3 

3 

179 

180 

310 

3B7 

418 

734 

1724 

2453 

2832 

0 

305 

510 

368 

214 

0 

ANNUAL  CAPITAL 

TREATMENT  PLANT 
PLANT  EXPANSION 
RASIN 
RAS1N 
PIPES 
PIPES 
TOTAL  0.4N. 


i  HI  < 

TOTAL  PRESENT  WORTH 

CAPITAL 

( *10001 

3584 

0*«M. 

1  81000) 

1401 

LAND 

181000) 

102 

TOTAL 

181000) 

5088 

:  IV  <  ANNUAL  COSTS 

1 AlOOO/YRI 

1980 

1985 

1990 

339 

339 

TOTAL  ANNUAL 


NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  MAS  USED  FOA  ALL  CALCULATIONS 


STURNnA TER  J HtAlKENT  PLANT 

CORPS 

OF  EKwlNEtRS 

-  SURVEY  SCOPE 

STUDY 

PLAN  A  •  CU-20 

1972 

1975 

IMG 

1965 

1990 

2000 

2010 

2020 

STORMNATER  VOLUME  IMG! 

1  YR  STURM  RUNOFF 

0 

1 

3 

4 

5 

6 

8 

8 

ANNUAL  RUNOFF 

0 

27 

54 

6T 

81 

91 

123 

134 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT .BASIN 

0 

67 

135 

168 

202 

227 

307 

335 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  i  PER  100 IC 

REMOVAL 

TO  LAN0F1LL  OR  RECYCLE 

STORAGE  BASIN  t  EARTH 

TABLE 

1  a  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  ItlOOOl 

PRESENT 

NORTH 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  995 

2400 

BASIN  58 

140 

PIPES  62 

200 

residual  a 

TOTAL 

NET  CAPITAL  1132 

TABLE 

11  t  PRESENT 

NORTH  -  0.«H.  COSTS 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT  1 $1 OGO/YKI 

0 

0 

0 

20 

20 

22 

30 

33 

SLUDGE  ItlOOO/YRl 

0 

0 

0 

5 

5 

» 

7 

6 

SEWERS  ItlOOO/YRI 

0 

0 

0 

0 

0 

0 

0 

TOTAL  IS1000/YRI 

0 

0 

0 

26 

26 

29 

39 

42 

PRESENT  VALUE  AT  BEGIN¬ 

NING  of  period  tnouoi 

0 

0 

0 

107 

195 

261 

269 

0 

PRESENT  NORTH  It  10001 

0 

0 

0 

44 

5? 

36 

22 

0 

NET  0.*N.  »  161 .134 

TABLE 

111  X  TOTAL 

PRESENT 

north 

CAPITAL  1  *1000) 

1132 

0.+N-  1*1000) 

161 

LAND  (*1000) 

10 

TOTAL  ItlOOOl 

1304 

TABLE 

IV  i  ANNUAL 

COSTS  UlOOO/YKl 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

1B5 

185 

185 

185 

185 

BASIN 

10 

10 

10 

10 

10 

PIPES 

14 

14 

14 

14 

14 

TOTAL  0.*M. 

0 

0 

0 

26 

26 

29 

39 

42 

TOTAL  ANNUAL 

0 

0 

0 

236 

236 

239 

249 

252 

RESIDUAL 


0 

42 

40 


102 


NOTE  1  1  ANNUAL  COSTS  DO  Hiit  INCLUDE  PRtSkNl  OUTSTANDING  BONDED  INDfcB  TEDNfc  SS 
NOTE  2  t  AN  INTkKESI  RATE  Of  1  PIRCfcNT  NAS  USED  fOR  ALL  CALCULATIONS 


STORM MATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUOY 

PLAN  A  .  CU-2T 

19T2 

197S 

1980 

19B5 

1990 

2000 

2010 

2020 

STORM HATER  VOLUME  IMGI 

12 

17 

22 

22 

1  Vft  STOM  RUNOFF 

0 

6 

9 

10 

ANNUAL  RUNOFF 

0 

63 

12A 

150 

190 

252 

31G 

11* 

SLUDGE  QUANTITIES  IOT/YRI 

790 

SEDIMENT .BAS  IN 

0 

1ST 

315 

195 

475 

630 

790 

TREATMENT  PLANT  000 

TREATMENT  SCHEME  »  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  I  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  >  EARTH 


PRESENT 

NORTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  U1000I 
l«TS  1980  1905  1990  2000  2010 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


-19U _ 


TABLE  II  «  PRESENT  NORTH  -  0.«H.  COSTS 
19T3 _ 1980  _  .  1905. _ J99SL  _200J> 


2020  _  . _ _ _ 


PLANT 

SLUDGE 

SENERS 


I  81000/ YR I 
I S1000/YRI 
IS 1000/ VR I 

U  1000/TRI 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  1810001 

PRESENT  NORTH  1810001 

NET  0.*N.  ■  499.999 


0 

0 

0 

47 

47 

*3 

79 

79 

0 

0 

0 

11 

11 

15 

19 

19 

0 

0 

0 

20 

20 

20 

20 

20 

0 

0 

0 

79 

79 

9B 

118 

118 

0 

0 

0 

326 

627 

745 

835 

0 

0 

0 

0 

139 

115 

115 

*5 

0 

TABLE  III 

I  TOTAL 

PRESENT 

NORTH 

CAPITAL  1810001 
O.PN.  1810001 
LANO  1810001 


TOTAL  1810001  STBS 

TABLE  IV  I  ANNUAL  COSTS  181000/YRI 


1972 

1975 

19B0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

285 

285 

285 

2*5 

2*5 

BASIN 

16 

I* 

16 

14 

16 

PIPES 

293 

295 

293 

295 

293 

TOTAL  0.4H. 

0 

0 

0 

79 

79 

96 

118 

118 

TOTAL  ANNUAL 

0 

0 

0 

*75 

*75 

*94 

714 

716 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STORMUATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUOT 

PLAN  A  .  C0-2B 

1972 

19T5 

19S0 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (Ml 
l  VR  STORM  RUNOFF 

0 

0 

0 

z 

4 

5 

T 

B 

ANNUAL  RUNOFF 

0 

0 

0 

SB 

72 

04 

10B 

m 

SLUDGE  QUANTITIES  IDT/VRI 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

ISO 

215 

270 

302 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT 
_SLUDGE  HAN  CL  INC  «  PERIODIC.  REMOVAL.  TO  LANDFILL  OR  .RECYCLE 
STORACE  BASIN  s  EARTH 


TABLE  1  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  UIOOOI  . 


PRESENT 

NORTH  1972  1975  19B0  19B5  1990  2000  2010 


2020  RESIDUAL 


TREATMENT  PLANT 

T09 

2400 

335 

BASIN 

44 

150 

59 

PIPES 

512 

ISOO 

719 

RESIDUAL 

43 

TOTAL 

ms 

NET  CAPITAL  ~ 

1243 

TAKE 

11  1  PRESENT 

NORTH  - 

0.*N.  COSTS 

1972 

1975 

1980 

19BS 

1990 

2000 

2010 

2020 

PLANT 

1  S1000/YR) 

0 

0 

0 

0 

IB 

21 

2T 

30 

SLUOGE 

1* 1000/TRI 

0 

0 

0 

0 

4 

5 

B 

T 

SEWERS 

, 

U1000/YRI 

0 

0 

0 

0 

8 

B 

8 

B 

TOTAL 

IS1000/VRI 

0 

0 

0 

0 

31 

35 

42 

44 

PRESENT 

VALUE 

AT  BE61N- 

NINC  OF 

PERI  00 

1*10001 

0 

0 

0 

0 

234 

274 

314 

0 

PRESENT 

NORTH 

1*10001 

0 

0 

0 

0 

49 

41 

24 

0 

NET  0.«H.  -  135.544 


TABLE  III  I  TOTAL  PRESENT  NORTH 


CAPITAL  itlOOOl  1243 
O.+M.  1*10001  135 
LAND  1*10001  2 


TOTAL  UIOOOI  1300 


TAKE  IV  t  ANNUAL  COSTS  U1000/TR1 


1972 

1975 

19*0 

19BS 

IV50 

2000 

2010 

2020 

AIM  UAL  CAPITAL 

TREATMENT  PLANT 

IB5 

IBS 

103 

IBS 

BASIN 

10 

10 

10 

10 

PIPES 

130 

130 

130 

130 

TOTAL  0»*(U 

0 

0 

0 

0 

31 

S3 

42 

44 

TOTAL  ANNUAL 

0 

0 

0 

B 

33T 

342 

349 

ITS 

NOTE  1  I  ANNUAL  COSTS  OO  NOT  INCLUOC  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  Of  7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


g 

— — m,.rnm  Mi.miB  r  f 


STORMNATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY  SCOPE 

STUDY 

PLAN  A  .  CO- 291  SI 

1972 

1*73 

1980 

1985 

1990 

2000 

2010 

2020 

STORMNATER  VOLUME  IN6I 

1  VR  STORM  RUNOFF 

0 

0 

0 

0 

0 

21 

27 

34 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

329 

393 

495 

SLUDGE  QUANTITIES  IOT/VRI 

SEOIHENT.BASIN 

0 

0 

0 

0 

0 

822 

967 

1237 

TREATMENT  PLANT 

0 

Q 

0 

0 

0 

0 

0 

P 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  «  EARTH 


TABLE  I  «  PRESENT  NORTH  -  CAPITAL  COSTS  -  IAIOOOI 

PRESENT 

NORTH  1*72  1S7S  L9S0  1985  1*90  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

676 

4500 

1930 

BASIN 

43 

290 

274 

PIPES 

330 

2200 

2320 

RESIDUAL 

132 

TOTAL 

3424 

NET  CAPITAL 

918 

TABLE  II  <  PRESENT  NORTH  -  0.*M.  COSTS 


1972  1975  19S0  19B5  1990  2000  2010  2020 


PLANT 

1  tlOOO/YRI 

0 

0 

0 

0 

0 

62 

98 

123 

SLUDGE 

IS1000/YRI 

0 

p 

0 

0 

0 

20 

24 

30 

SEVERS 

1 tlOOO/YRI 

0 

0 

0 

0 

0 

10 

10 

10 

TOTAL 

IA1000/TRI  ~ 

0 

0 

0 

o 

0 

123 

134 

165 

PRESENT  VALUE  i 

AT  BE6IN- 

NING  OF  PER  100 

1  810001 

0 

0 

0 

0 

0 

671 

1053 

0 

PRESENT  NORTH 

ItlOOOl 

0 

p 

0 

0 

0 

131 

60 

0 

NET  Q.»M.  •  211.  A* 

TABLE  III  3  TOTAL  PRESENT  NORTH 

CAPITAL  ItlOOOl  911 

0.*M.  1*10001  211 

LAND  ItlOOOl  S 


TOTAL  ItlOOOl  1138 


table 

IV  1  ANNUAL 

COSTS 

ItlOOO/YRI 

1972 

1973 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

347 

347 

347 

BASIN 

20 

20 

20 

PIPES 

159 

159 

159 

TOTAL  0-»M. 

0 

0 

0 

0 

0 

113 

134 

169 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

641 

662 

693 

NOTE  1  3  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OE  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CU-JO 


19T2 

1975 

19*0 

19*5 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

5 

* 

a 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

u 

105 

129 

SLUOGc  QUANTITIES  IOT/VRI 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

0 

215 

25T 

522 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE  PLUS  TREATMENT 

SLUDGE  NAN0L1NG  >  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  t  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

WORTH  1BT2  1BTS  19*0  19*5  1990  2000  2010  2020  RESIOUAL 


TREATMENT  PLANT 

RTS 

2500 

1072 

BASIN 

22 

150 

90 

PIPES 

5*2 

ROTO 

2522 

RESIOUAL 

155 

TOTAL  i 

54*4 

NET  CAPITAL 

*45 

TABLE  II  I  PRESENT  WORTH  -  0.*N.  COSTS 


.  PLANT _ _ 

SLUDGE 

SEWERS 

1972 

1975 

1900 

19*5 

1*90 

2000 

2010 

2020 

-  -  -5*,, 

• 

19 

( siaoo/YRi  .  _ 

1*1000/9*1 

IS1000/YRI 

_ 0.  _ 

0 

0 

_  —  _  Q. 

0 

0 

0 

0 

- <L-. 

0 

0 

_ _ _ J>_. 

6 

0 

-  _  -  21 

5 

19 

.,^  -  25  _ 

* 

1* 

TOTAL 

1 S1000/TRI 

0 

0 

0 

0 

0 

4* 

51 

59 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOO 

1*10001 

0 

0 

0 

0 

0 

545 

590 

0 

PRESENT  WORTH 

1*10001 

0 

0 

0 

0 

0 

51 

29 

0 

NET  Q.tM.  ■ 

*1.4*9* 

TABLE 

:  III  •  TOTAL 

PRESENT 

worth 

CAPITAL  1*10001 

BAR 

0.»N.  1*10001 

*1 

LAND  ( *10001 

2 

TOTAL  1*10001 

*2* 

TABLE 

!  IV  t  ANNUAL 

COSTS  l*1000/TRI 

1972 

1975 

19*0 

19*5 

1*90 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

192 

192 

192 

BASIN 

10 

10 

10 

PIPES 

2*0 

250 

2*0. 

TOTAL  0.4N. 

0 

0 

0 

0 

0 

44 

51 

59 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

550 

555 

545 

NOTE  1  <  ANNUAL  COSTS  OO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USCO  FOR  ALL  CALCULATIONS 


S  TDM  MATCH  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  CO-J1 


1972 

MTS 

19  BO 

19*5 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  INC) 

1  YR  STORM  RUNOFF 

0 

1 

2 

3 

s 

T 

B 

S 

ANNUAL  RUNOFF 

0 

2T 

54 

BT 

•1 

10* 

134 

134 

SLUOGE  QUANTITIES  IOT/VRI 

SEDIMENT. BASIN 

0 

39 

78 

98 

11* 

1ST 

19$ 

195 

TREATMENT  PLANT 

0 

0 

32 

41 

99 

85 

31 

B1 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT  AT  N1MIC1PAL  PLANT 
SLUOGE  HANDLING  t  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  *  EARTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  ISIOOOL  . 


PRESENT 

WORTH 

19T2 

1975  1980 

1935 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUOGE  HANDLING  T 

IS 

0 

BASIN 

103 

250 

75 

PIPES 

1124 

2710 

B13 

RESIDUAL 

54 

TOTAL 

BBS 

NET  CAPITAL 

1201 

TABLE  11  >  PRESENT  NORTH 

-  0.4M.  COSTS 

1972 

1975  19 SO 

1935 

1990 

2000 

2010 

2020 

PLANT 

M1000/VRI 

0 

0  0 

22 

22 

29 

3* 

34 

SLUOGE 

I SIOOO/YRI 

0 

0  0 

3 

3 

4 

5 

5 

SEMERS 

IS  1000/ VR) 

0 

0  0 

13 

13 

13 

13 

13 

TOTAL 

1 41000/TRI 

0 

0  0 

38 

38 

47 

55 

55 

PRESENT  VALUE  AT  BEGIN- 

NlNG  OF  PERIOD 

(SI 0001 

0 

0  0 

159 

302 

360 

389 

0 

PRESENT  NORTH 

1*10001 

0 

0  0 

84 

99 

54 

29 

0 

NET  0.»N.  - 

239.43T 

TABLE  III  <  TOTAL 

PRESENT 

MOUTH 

CAPITAL  1 *10001 

1201 

0.*H.  Ill  000  J 

239 

LAND  1*1000) 

8 

TOTAL  1 810001 

1444 

TABLE  IY  1  ANNUAL 

COSTS  M1000/YR) 

19T2 

19T5  1930 

1935 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUOGE  HANDLING 

1 

1  . 

1 

1 

1 

BASIN 

11 

18 

IB 

IB 

18 

PIPES 

198 

196 

194 

194 

194 

TOTAL  0.4M. 

0 

0  0 

33 

38 

47 

55 

55 

TOTAL  ANNUAL 

0 

0  0 

234 

254 

2*2 

271 

2T1 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  l  AN  INTEREST  RATE  Of  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  it  »  CU-J4A 


STORMWATER  VOLUME  IMG) 
1  YR  STORM  RUHOff 
ANNUAL  RUNOFF 


SLUDGE  QUANTITIES  (OT/VRt 
SEOINENT.BASIN 
TREATMENT  PLANT 


CORPS 

OP  ENGINEERS 

-  SURVEY 

SCORE 

STUOY 

1972 

1975 

1980 

ms 

1990 

2000 

“if-*.** 

2010 

2020 

0 

0 

0 

0 

0 

2 

3 

4 

0  . 

0 

0 

0 

0 

33 

50 

AO 

0 

9 

0 

0 

0 

*2 

125 

150 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  i  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  GAS1N  >  EARTH 


PRESENT 

NORTH 


LPT2 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 
LOTS  1910  19*5  1990  2000  2010 


2020 


RESIDUAL 


TREATMENT  PLANT 

OASIN 

PIPES 


233 

13 

2AT 


1350 

90 

1700 


AAA 

54 

106A 


RESIDUAL 
NET  CAPITAL 


A9 


TOTAL 


1TBA 


445 


TABLE 

II  <  PRESENT 

MORIN  - 

□.♦N.  COSTS 

1972 

1975 

19*0 

ms 

1990 

2000 

2010 

2020 

PLANT 

(S1000/YR) 

0 

0 

0 

0 

0 

8 

12 

15 

SLUDGE 

1  * 1000/ YR) 

0 

0 

0 

0 

0 

2 

3 

3 

SEWERS 

(•1000/YR) 

0 

0 

0 

0 

0 

a 

• 

8 

TOTAL 

(SIOOO/YR) 

0 

0 

0 

o 

0 

19 

24 

27 

PRESENT  VALUE 

AT  BEGIN— 

153 

1*3 

nine  of  period 

1*1000) 

0 

0 

0 

0 

0 

0 

PRESENT  WORTH 

1*1000) 

0 

0 

0 

0 

0 

23 

13 

0 

NET  0.«M.  • 

37.0991 

TABLE 

111  i  TOTAL 

present 

NORTH 

CAPITAL  1*1000) 
O.RN.  1*1000) 
LAMO  1*1000) 


443 

3T 

1 


TOTAL  1»10P”' 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 
PIPES 
TOTAL  O.RM. 


TOTAL  ANNUAL 


TABLE  IV  <  ANNUAL  «.USTS  IA1000/VR) 


”1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

119 

119 

119 

4 

A 

A 

128 

12* 

12* 

0 

0 

0 

0 

0 

19 

24 

27 

0 

0 

0 

0 

0 

274 

279 

282 

NOTE  I  1  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


COMAS  OF  ENGINEERS  -  SURVEY  SCORE  STUDY 


FLAN  A  .  CU-34B 


STORMWATER  VOLUME  (MCI 
1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUOCE  QUANTITIES  IOT/VRI 
SEDIMENT. SASIN 
TREATMENT  PLANT 


1972 

197S 

19  SO 

19S3 

1990 

2000 

2010 

2020 

0 

0 

0 

0 

0 

1 

2 

3 

0 

0 

0 

0 

0 

22 

S3 

40 

0 

0 

0 

0 

0 

59 

82 

100 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  »  STORAGE  PLUS  TREATMENT 

SLUOCE  HAN  CL  INC  J  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  SASIN  *  EARTH 

TABLE  1  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 
1913  1980  19SS  1990  2000  2010 


PRESENT 

NORTH 


1912 


2020 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIOUAL 
NET  CAPITAL 


210 

12 

30 


1900 

SI 

200 


RESIDUAL 

600 
AS 
120 


TOTAL 


169 


222 


TABLE 

11  1  PRESENT 

NORTH  -  0.*N.  COSTS 

1912 

1919 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 A1000/YRI 

0 

0 

0 

0 

0 

3 

8 

10 

SLUDGE 

(SlOOO/YAi 

0 

0 

0 

0 

0 

1 

2 

2 

SC  MEM  5 

f  HOOO/YR1 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

IS1000/YRI 

0 

0 

0 

0 

0 

1 

ii 

13 

PRESENT 

VALUE 

AT  BEGIN- 

61 

•7 

NINO  OF 

PERI  00 

1*10001 

0 

0 

0 

0 

0 

PRESENT 

NORTH 

1*10001 

0 

0 

0 

0 

0 

10 

4 

0 

NET  0.*# 

I.  • 

16.  1913 

TABLE 

III  >  TOTAL 

PRESENT 

NORTH 

CAPITAL  1*10001 
0.*N.  1*10001 
LAND  1*10001 


222 

16 

1 


TOTAL  1*10001 


260 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
SASIN 
PIPES 
TOTAL  0.6N. 


TOTAL  ANMIAL 


TABLE 

IV  t  ANNUAL 

COSTS 

IftlOOO/YR! 

1912 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

108 

108 

108 

5 

5 

S 

14 

14 

14 

0 

0 

0 

0 

0 

7 

11 

13 

0 

0 

0 

0 

0 

134 

139 

141 

NOT  INCLUDE 

PRESENT 

outstanding 

80NDE0 

INDEBTEDNESS 

NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


& TORN WATER  TREATMENT  RLANT 
ALAN  A  ,  CU-J4C  (  LOLA l 


STORMWATER  VOLUME  (MSI 
I  TR  STORM  RUNOEf 
ANNUAL  RUNOEE 

SLUDGE  QUANTITIES  IOT/YR1 
SEDIMENT. BASIN 
TREATMENT  RLANT 


SCOPE 

STUDY 

1990 

2000 

2010 

2020 

0 

5 

7 

11 

0 

91 

111 

13* 

0 

212 

277 

345 

TREATMENT  SCHEME  I  STORAGE  RLUS  TREATMENT 

SLUOGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  t  EARTH 


PRESENT 

WORTH 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001  ■ 
IBIS  19B0  19G5  1990  2000  2010 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIOUAL 
NET  CAPITAL 


PLANT 

SLUOGE 

SEWERS 


TABLE  II  >  PRESENT  WORTH  -  0.*M.  COSTS 


I  HOOO/YR) 
t  S1000/YR) 

I  S1000/VR1 

I (1000/VRi . 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  I *1000 I 


PRESENT  WORTH  U1000I 
NET  0. ♦M.  •  TB.A41* 


TABLE  111  <  TOTAL  PRESENT  WORTH 

CAPITAL  U10001  TTB 
0.*N.  ItlOOOl  7* 
LAND  I  *1000)  2 


TOTAL  U1000I 


21 

27 

34 

5 

4 

B 

14 

14 

14 

~44  . 

4* 

5B 

129 

37* 

0 

49 

2B 

0 

ANNUAL  CAPITAL  .  _  _ 
TREATMENT  PLANT 
BASIN 
PIPES 

TOTAL  O.PM. 

TOTAL  ANNUAL 


TABLE  IV  <  ANNUAL  COSTS  I A1000/VR) 
1975  19B0  19*5  1990 


214 

21* 

21* 

12 

12 

12 

217 

217 

217  . 

44 

49 

SB 

490 

495 

504 

NOTE  1  I  ANNUAL  COSTS  DO  HOT  1NCLU0E  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OF  7  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  runt 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CU-3AD 


19T2 

1975 

I960 

1905 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

INGI 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

3 

5 

6 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

50 

74 

90 

SLUOCE  QUANTITIES 

(OT/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

125 

IBS 

225 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  > 

STORAGE 

PLUS  TREATNENT 

SLUDGE  HA  MOLING  s 

PERIODIC  REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASIN  s 

EARTH 

TABLE  1 

s  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  1 SIOOOI 

PRESENT 

- - - 

.  —  - - - 

“ -  -  - 

-  - - 

-  -  -  —  - 

— 

•  '  '  -  - 

WORTH 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

TREATMENT  PLANT 

291 

1950 

034 

RASIM 

IT 

113 

69 

PIPES 

5SO 

3530 

2118 

RESIDUAL 

1ST 

TOTAL 

3023 

NET  CAPITAL 

Tzi 

TABLE  II  >  PRESENT  MORIN  -  0.»N.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( 41000/YR) 

0 

0 

0 

0 

0 

12 

10 

22 

SLUDGE 

( i 1000/YR) 

0 

0 

0 

0 

0 

1 

4 

5 

SEWERS 

1 f lOOO/YR) 

0 

0 

0 

0 

0 

IT 

17 

17 

TOTAL 

1 31000/ YR » 

0 

0 

0 

0 

0 

33 

40 

AS 

PRESENT  VALUE  AT  0ECIN- 

NING  OF  PERIOD 

(SIOOOI 

0 

0 

0 

0 

0 

260 

303 

0 

PRESENT  WORTH 

(SIOOOI 

0 

0 

0 

0 

0 

39 

23 

0 

NET  O.AN.  - 

02.3119 

TARLE 

Ill  S  total 

PRE  SENT 

NORTH 

CAPITAL  IS1000I  TZA 
0.*N.  (SIOOOI  M 
LAND  (SIOOOI  2 


CAPITAL  (SIOOOI  TZA 
0.*N.  (SIOOOI  *2 
LAND  (SIOOOI  2 


TOTAL  (SIOOOI  TOO 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

BASIN 

PIPES 

TOTAL  o.*n. 


TOTAL  ANNUAL 


TABLE  IV  I  ANNUAL  COSTS  (SIOOO/YBI 


1972 

1*75 

1900 

1905 

1990 

2000 

2010 

2020 

150 

150 

150 

0 

0 

0 

255 

255 

255 

0 

0 

0 

0 

0 

33 

40 

45 

0 

0 

0 

0 

0 

447 

455 

460 

note  I  i  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCUUTIOMS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  *  SURVEY  SCOPE  STUDY 


PLAN  A  •  CU-36 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMNlTER  VOLUME 

(M6> 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

0 

10 

13 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

139 

167 

209 

SLUDGE  QUANTITIES 

IOT/YR) 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

347 

417 

522 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  * 

STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  S 

PERIODIC 

REMOVAL 

TO  IANOFILL 

OR  RECYCLE 

STORAGE  BASIN  * 

EARTH 

TABLE  I 

S  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 $1000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT 

466 

3100 

1329 

BASIN 

20 

190 

114 

PIPES 

1114 

7410 

4446 

RESIDUAL 

22B 

TOTAL  5009 

NET  CAPITAL 

1380 

TABLE  11  *  PRESENT  WORTH  -  0.*N.  COSTS 


1972 

ms 

1900 

1985 

1990 

2000 

2010 

2020 

PLANT 

i  nooo/YRi 

0 

0 

0 

0 

0 

34 

41 

52 

SLUOGE 

(  S1000/YR) 

0 

0 

O 

0 

0 

8 

10 

13 

SEWERS 

1  41000/YR) 

0 

0 

0 

0 

0 

3T 

3T 

3T 

TOTAL 

( 41000/ YR 1 

0 

o 

0 

0 

0 

BO 

89 

102 

PRESENT  VALUE 

AT  3EGIN-_  . 

_ _ _ 

_ _  _ 

N1NG  OF  PERIOD 

1410001 

0 

o’ 

0 

'  o 

0 

596" 

“  672 

o 

PRESENT  WORTH 

(410001 

0 

0 

0 

0 

0 

89 

51 

0 

NET  0.>M.  - 

141.049 

TABLE 

HI  :  TOTAL 

PRESENT  WORTH 

CAPITAL  (410001 

1360 

0«+M«  (410001 

141 

LANO  (410001 

3 

TOTAL  ($1000) 

1524 

TABLE 

IV  >  annual 

COSTS 

(41000/VR) 

1972 

1975 

1900 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

239 

239 

239 

BASIN 

13 

13 

13 

PIPES 

536 

536 

536 

TOTAL  0.*N. 

0 

0 

0 

0 

0 

60 

89 

102 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

670 

676 

691 

NOTE  l  :  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  I NDE8TEDNE5U# 
NOTE  Z  S  AN  INTEREST  RATE  OF  1  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  RIANT 


CORPS  OP  ENGINEERS  -  SI* VET  SCOPE  STUDY 


PLAN  A  .  CU-1T 


1972 

1915 

i960 

1905 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

i  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

9 

11 

i* 

ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  IOT/YRI 

0 

0 

0 

0 

0 

133 

159 

199 

SEDIMENT .BAS  IN 

0 

0 

0 

0 

0 

332 

397 

♦97 

TREATMENT  PLANT 

TREATMENT  SCHEME  :  STORAGE 

SLUDGE  HANDLING  i  PERIODIC 

0  0 

PLUS  TREATmT 

REMOVAL.  TO  LANDFILL 

0 

OR  RECYCLE 

0 

0 

0 

0 

0 

STORAGE  BASIN  t  EARTH 

TABLE  I 

I  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 

isioooi . 

PRESENT 

WORTH 

1972 

1975 

1980 

19BS 

1990 

2000 

2010 

2020 

TREATMENT  PLANT 

♦SI 

3000 

12RT 

BASIN 

27 

iso 

10B 

PIPES 

30 

200 

120 

RESIDUAL 

SB 

TOTAL 

ISIS 

MET  CAPITAL  ” 

♦♦9 

TABLE  II  I  PRESENT  NORTH 

-  0.*M.  COSTS 

1972 

1975  19*0 

1985 

1990 

2000 

2010 

2020 

PLANT 

ItlOOO/YRI 

0 

0  0 

0 

0 

33 

39 

♦9 

SLUDGE 

I *1000/ YR I 

0 

0  0 

0 

0 

S 

9 

12 

SEWERS 

(SI  000/ YR) 

0 

0  0 

0 

0 

0 

0 

0 

TOTAL 

1 S1000/VR) 

0 

0  0 

0 

0 

♦2 

si» 

*3 

PRESENT  VALUE  AT  BEGIN** 

WING  OF  PERI 00 

1*10001 

0 

0  0 

0 

0 

327 

399 

0 

PRESENT  WORTH 

1*10001 

0 

0  0 

0 

0 

♦9 

30 

0 

NET  0.*N.  • 

79. *039 

TABLE  III  1  TOTAL 

PRESENT 

NORTH 

CAPITAL  ISIOOOI 

♦49 

□  •♦M.  ISIOOOI 

79 

LAND  ISIOOOI 

3 

TOTAL  ISIOOOI 

532 

TABLE  IV  1  ANNUAL 

COSTS  I SlOOO/VRl 

1972 

1975  19*0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

231 

231 

231 

BASIN 

13 

13 

13 

PIPES 

1* 

14 

14 

TOTAL  0.+N. 

0 

0  0 

0 

0 

♦2 

50 

*3 

TOTAL  ANIAJAL 

0 

0  0 

0 

0 

301 

309 

322 

NOTE  1  >  ANNUAL  COSTS  DO  NOT  INCLOOE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  Of  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  MEANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  ,  CU-3B 


1972 

1975 

19*0 

19*5 

1990 

2000 

2010 

2020 

_  _ 

_  _  ^ 

_ 

_ 

_  w  ,  . 

STORMWATER  VOLUME  INGI 

l  y*  STORM  RUNOFF 

0 

0 

0 

0 

0 

5 

T 

9 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

99 

112 

119 

SLUOGE  QUANTITIES  I0T/YR1 

SEDIMENT* BASIN 

0 

0 

0 

0 

0 

232 

2*0 

347 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT 

SLUOGE  HANDLING  >  PERIODIC  RENOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


TABLE  I  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  IBIOOOI : 

PRESENT 

WORTH  1072  1973  1900  19*3  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

390 

2490 

113* 

BASIN 

22 

150 

90 

PIPES 

451 

1000 

1000 

RESIDUAL 

117 

TOTAL 

102* 

NET  CAPITAL  ~~ 

734 

TABLE  II  I  PRESENT  WORTH  •  0.*M.  COSTS 


1972 

1973 

1900 

1905 

1990 

2000 

2010 

2020 

PLANT 

( AtOOO/YA! 

0 

0 

0 

0 

0 

21 

20 

3* 

SLUOGE 

I *1 000/YR1 

0 

0 

0 

0 

0 

5 

7 

0 

SEWERS 

1 *1000/ YR 1 

0 

0 

0 

0 

0 

14 

14 

1* 

TOTAL 

1  UOOO/VRI 

0 

0 

0 

6 

0 

44 

49 

SO 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD  1*10001 

0 

0 

0 

0 

0 

1)0 

)M 

• 

PRESENT  NORTH 

1*10001 

0 

0 

0 

0 

0 

49 

29 

0 

JCT  0*+M*  - 

70.7742 

TABLE 

III  t  TOTAL 

PRESENT 

NORTH 

CAPITAL  1*10001  734 
0.«M.  1*10001  7B 
LAND  1*10001  2 


TOTAL  1*10001  BIS 


TABLE 

IV  J  ANNUAL 

COSTS 

1 A100Q/VAI 

1972 

1975 

1900 

1903 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

OASIN 

PIPES _ _ _ 

TOTAL  0.4H.  0 

0 

. ~0 

0 

0 

" . 0 

204 

10 

217 

44 

204 

10 

_  217  _ 

49 

204 

10 

217 

SO 

TOTAL  ANNUAL  0 

0 

0 

0 

0 

47* 

4*2 

491 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  7  PERCENT  HAS  USED  FOR  ALL  CALCULATIONS 


STORM MATER  TREATMENT  PLANT 
PLAN  A  ,  CU-39 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

I  VR  ST  OAM  RUNOFF 

0 

0 

0 

s 

ii 

u 

It 

20 

ANNUAL  RUNOFF 

0 

0 

0 

85 

in 

205 

254 

290 

SLUOGE  QUANTITIES  IOT/VRI 

SEDIMENT* BA SIN 

0 

0 

0 

0 

427 

512 

640 

725 

TREAT  HE NT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  J 
SLUOGE  HANDLING  < 
STORAGE  SASIN  < 


STOAACE  PLUS  TREATMENT 

PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

EARTH 


TABLE  1  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  (>1000)  . 


PRESENT 

NORTH  1972 


1975  19«0  19B5 


1990  2000  2010 


2020  RESIDUAL 


TREATMENT  PLANT  1044 
BASIN  44 
PIPES  BBT 


5400 

225 

5000 


505 

09 

1199 


RESIDUAL  49 

NET  CAPITAL  1949 


TOTAL  1795 


TABLE  II  <  PRESENT  WORTH  -  O.LN.  COSTS 


PLANT  I  A1000/VR! 
SLUDGE  (S1000/VRI 
SEWERS  ( A  1000/ VR  I 


TOTAL  ( AIOOO/YR) 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  I >1000 1 

PRESENT  WORTH  ItlQQOl^ 

NET  0.»M.  .  29B.9B 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 
PIPES 
TOTAL  0.9N. 


TOTAL  AMIRI AA. 


1972 

1975 

1990 

1 9E5 

2990 

2000 

2010 

2020 

0 

0 

0 

0 

42 

51 

44 

72 

0 

0 

0 

0 

10 

12 

14 

IS 

0 

0 

0 

0 

14 

14 

14 

14 

0 

0 

5 

0 

44 

79 

94 

105 

0 

0 

0 

0 

517 

411 

T04 

0 

_ 0-:_ 

-0_ 

_ a. 

_ _ Ow _ 

.155  _ 

-  M 

.9 

TABLE  III  »  TOTAL  PRESBIT  NORTH 


CAPITAL  IS1000I  1949 
0.9N.  (>1000)  29B 
LAND  (SI 000!  5 


TOTAL  (S1000I  2255 


TABLE  IV  I  ANNUAL  COSTS  IS1000/YRI 


1972 

1975 

1940 

1945 

1990 

2000 

2010 

2020 

211 

27  ? 

277 

277 

14 

16 

14 

14 

217 

217 

217 

217 

0 

0 

0 

0 

64 

76 

94 

105 

0 

0 

0 

0 

579 

590 

404 

417 

NOTE  1  I  ANNUAL  COSTS  OO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  I NOEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


o 


STORMWATER  TREATMENT  PLANT 


CORK  OF  ENCJMEBIS  -  SURVEY  SCORE  STUDY 


s 


PLAN  A  ,  CU-4Z 


1972 

1975 

19AO 

1995 

1990 

2000 

2010 

2020 

STORHNATER  VOLUME  (NCI 

1  VR  STORK  RIMOFF 

0 

0 

0 

2 

4 

* 

5 

7 

ANNUAL  RUNOFF 

0 

0 

0 

SA 

72 

72 

RA 

107 

SLUDGE  QUANTITIES  (OT/YRI 

SEDIMENT.  RASIN 

0 

0 

0 

0 

190 

ISO 

215 

2A7 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  >  PERIODIC  REMOVAL  TO  LAMOEILL  OR  RECYCLE 

STORAGE  RASIM  I  EARTN 

TARLE  I  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  UlOROI  . 

PRESENT 


NORTH 

1972 

1975 

1900 

19R5 

lt*0 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  502 
RASIM  .29 
PIPES  5* 

1700 

.100 

200 

257 

79  ~ 

RESIDUAL  11 

TOTAL 

557 

NET  CAPITAL  STT 

TARLE  11  •  PRESENT  NORTH 

-  O.PM.  COATS 

1972 

1975 

19R0 

1905 

mo 

2000 

2010 

2020 

PLANT  (AlOOO/YRI 

0 

0 

0 

0 

10 

10 

21 

2A 

SLUOGC  (tlOOO/YRI 

0 

0 

0 

0 

4 

4 

5 

• 

SEVERS  1  AlOOO/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  1  •1000/M) 

0 

0 

0 

0 

25 

IS 

2T 

59 

PRESENT  VALUE  AT  OEGIN- 
N IMG  OF  PERIOD  ItlOOOt 

R 

0 

• 

0 

US 

100 

210 

• 

PRESENT  NORTH  ( *10001 

0 

0 

0 

0 

44 

27 

1* 

• 

NET  0.*R.  •  92 .AT 52 

TARLE 

III  I  TOTAL 

PRESENT 

NORTH 

CAP  IT  AL  1*10001 

577 

O.PN.  1*10001 

92 

LAND  1*10001 

1 

TOTAL  1*10001 

ATI 

TARLC 

:  IV  t  ANNUAL 

COSTS  1 91000/ VR! 

1972 

1975 

19R0 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

151 

151 

111 

151 

•AS  IN 

T  . 

7 

7 

7 

PIPES 

14 

IA 

19 

19 

TOTAL  0.9N. 

0 

0 

0 

0 

21 

25 

27 

59 

TOTAL  ANNUAL 

0 

0 

0 

0 

17A 

17A 

UO 

107 

1  t  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  RONOEO  INOEOTEONESS 

2  t  AN  INTEREST  RATE  OP  T  PERCENT  HAS  USEO  FOR  ALL  CALCULATIONS 


NOTE 

NOTE 


STORNMATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOV 


PLAN  A  .  CO-*SC**t*5C«M*TtlW 


1912 

19» 

1980 

1985 

1990 

2000 

2010 

2020 

STORMNATER  VOLUME  INCI 

1  YR  STORM  RUNOFF 

0 

IT 

19 

99 

#4 

106 

I2T 

190 

ANNUAL. RUNOFF  ... _ 

_ D- _ 

-  290 

- BAD 

.-.45.96.  .. 

1|56. 

2PLV... 

SLUDGE  QUANTITIES  tOT/VRt 

SEDIMENT*  BASIN 

0 

ISO 

TOO 

1 259 

1811 

22ST 

2T09 

2990 

TREATMENT  PLANT 

0 

0 

292 

529 

T5T 

995 

1112 

1228 

TREATMENT  SCHEME  I  STORAGE  PLUS  TAEATMSIT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  t  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  I  EARTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  I A XOOO) 


PRESENT 

NORTH 

19T2 

1975 

1940 

19  A  5 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUDGE  HANDLING  1T1 

249 

249 

230 

BASIN 

6440 

11100 

2219 

BASIN 

242 

A20 

32T 

PIPES 

1444 

2520 

503 

PIPES 

ITT 

400 

239 

RESIOWAL 

ISA 

TOTAL 

3522 

NET  CAPITAL 

ASA1 

TABLE 

II  i  PRESENT  NORTH 

-  0.*N.  COSTS 

19T2 

I9T5 

19AD 

19B5 

1990 

2000 

2010 

2020 

PLANT 

IA1000/YRI 

0 

0 

95 

202 

319 

*22 

904 

5*9 

SLUDGE 

1  41000/YR | 

0 

0 

1R 

44 

49 

41 

73 

79 

SEMENS 

ItlOOO/TAI 

0 

0 

12 

12 

IS 

15 

19 

IS 

TOTAL 

( 41000/VRI 

0 

0 

L2A 

249 

AOS 

490 

594 

445 

PRESENT  VALUE  AT  BEGIN- 

NINC  Of  PfRIOO 

IA1000I 

0 

• 

170 

USA 

1160 

3AA3 

43ST 

0 

fM  SENT  MONTH 

It  1000ft 

0 

0 

44B 

994 

fit 

3TA 

332 

0 

NCT  O.^N.  - 

2  AS  1.99 

TABLE 

III  I  TOTAL 

PRESENT 

NORTH 

CAPITAL  I»1 000) 

•in 

0*«H*  1410001 

2091 

LAND  1410001 

>09 

TOTAL  IB1000I 

11930 

TABLE 

IV  «  ANNUAL 

COSTS  1 4 iOOO/VRl 

19T2 

1975 

19B0 

19B9 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SlUOCE  HA  NO  LINS 

20 

20 

20 

20 

20 

20 

BASIN 

•03 

BOS 

003 

BOS 

003 

003 

BASIN 

99 

59 

49 

39 

PIPES  . 

»82 

1A2 

M2 

102 

142 

M2 

PIPES 

43 

43 

43 

43 

TOTAL  0*4N. 

0 

1  . 

0 

124 

249 

403 

490 

99$ 

445 

TOTAL  ANNUAL 

0 

0 

11SS 

I25A 

1513 

1600 

1709 

ITS* 

NOTE  1  <  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


tTWUMATCA  TREATMENT  PLANT 

CORPS 

OF  ShCINEtRS  -  SURVEY  SCOPE 

STUDY 

RIAN  A  •  CU-WtlUU 

l*»* 

EATS 

IDEO 

IDES 

IMO 

2000 

2010 

20*0 

STTMNNAIFR  VOLUME  (MCI 

Tt 

TS 

l  VA  STORM  RUNOFF 

0 

S4 

A* 

TO 

72 

76 

ANNUAL  RUNOFF 

0 

SSL 

LOAD 

1102 

USA 

1544 

144? 

1A4T 

SLUOCC  OUANT IT  ICS  I0T/VRI 

SAIT 

SAIT 

SEO I  MINT.  AA  SIN 

0 

1002 

*004 

2  OAT 

2S40 

3)40 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  1  ST  ORA  RE 

PLUS  TRIATNENT 

SLUDGE  HANDLING  »  FIFE  SLUDGE  TO  MUNICIPAL  PLANT 

STORAGE  A  AS  IN  I  CONCRETE 

TABLE 

1  I  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  1*10001 

PRESENT 

WORTH 

ITT* 

19TS 

19  AO 

IMS 

IMO 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  MAST 

TAOO 

7400 

AS1S 

PLANT  EXPANSION  AtAt 

1ASS0 

0 

SLUOGE  MANOUNC  IT* 

AOS 

94 

MAS  IN  &OOA 

ITSO 

MS 

PIPES  lilt 

1A3S0 

S2A* 

RESIDUAL  ERA 

total 

10*2) 

NET  CAPITAL  21*0* 

TAKE 

II  l  PRESENT  NORTH  -  D.«N.  COSTS 

ITT* 

LOTS 

S«RO 

IDES 

IMO 

2000 

2010 

20*0 

PLANT  UtOOO/VRI 

• 

0 

AA 

1*4 

SIR 

SM 

Al* 

41* 

SLUOCC  IA1000/TR) 

0 

0 

SO 

10 

14 

IA 

IA 

1* 

SEWERS  C  AAOOO/VR) 

R 

0 

El 

El 

•1 

01 

01 

•I 

TOTAL  (AIOOD/Ttl 

A 

0 

IS* 

IRA 

42S 

4M 

SI* 

>1* 

PRESENT  VALUE  AT  RECUR-  _ 

NINA  OE  PERIOD  1 EIOOOI 

"T  ' 

,  . 

910 

1ASE 

MOO 

SSS* 

r  BAA* 

0 

PRESENT  NORTH  IR1RODI 

A 

0 

SET 

AOS 

V4* 

SS2 

*70 

* 

NET  >.M.  •  lin.IT 

YAALf 

ill  i  total 

PRESENT  NORTH 

capital  iaioooi 

21409 

0.%*.  <*10001 

IMS 

LAND  IAIOOOI 

ISO 

TOTAL  IAIOOOI 

144** 

TAKE 

IV  •  ANNUAL 

COSTS 

111 OOO/VAI 

IDT* 

SETS 

ITAO 

IMS 

1990 

2000 

2010 

*010 

ANNUAL  CAPITAL 

TREATMNT  PLANT 

SAA 

SRA 

90A 

SAA 

SEA 

SA4 

PLANT  (MANSION 

I14A 

1144 

1144 

1144 

114* 

SLUDGE  NANDLINA 

u 

S4 

94 

14 

14 

14 

RASIN 

US 

129 

us 

us 

us 

us 

PIPES 

HAS 

1  IRS 

HAS 

MSS 

HAS 

lias 

TOTAL  Q.«N. 

0 

• 

ISO 

1M 

429 

AAA 

SI* 

si* 

TOTAL  AN NIAL 

0 

0 

2000 

ISAS 

1902 

SSAS 

1994 

SB** 

HOTC  I 
NOTE  2 


UMUN.  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  ROMEO  I NDEATEDNESS 
AN  INTEREST  RATE  OF  T  PERCENT  MRS  USED  FOR  RLE  CRLCULRT IONS 


S7DRMMATER  TREATMENT  PLANT 
PLAN  A  .  49450157 


1972 


storhmater  volume  inci 

1  VR  STORM  runoff  0 

ANNUAL  RUNOFF  0 

SLUDGE  OUANTIT1CS  COT/TRI 

SEDIMENT. BASIN  0 

TREATMENT  PLANT  0 


CORPS 

Of  ENGINEERS 

-  SURVEY 

1975 

1980 

1985 

15 

81 

5A 

252 

484 

555 

580 

1180 

1587 

0 

0 

0 

SCOPE  STUOT 


1990 

2000 

2010 

2020 

41 

57 

74 

92 

A4A 

S59 

1011 

1584 

1415 

2147 

2527 

5440 

0 

0 

0 

0 

TREATMENT  SCHEME  < 
SLUDGE  HANDLING  I 
STORAGE  BASIN  < 


STORAGE  PLUS  TREATMENT 

PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

EARTH 


-PRESENT 

NORTH 


1972 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  I *10001 
1971 _  ~~  1980 . 1985  1990  2  000  '  "  2010 


2020 


RESIDUAL 


TREATMENT  PLANT 

2779 

BASIN 

2A1 

PIPES 

12  2B 

PIPES 

1084 

RESIDUAL 

97 

NET  CAPITAL  _ 

5254 

4700  0 

ABO  109 

29 AO  BOB 

3A00  1459 


TOTAL  2B1A 


TABLE  II  <  PRESENT  NORTH  -  0.*M.  COSTS 


1972  I97S  19B0 


1985 


1990  2000  2010  2020 


PLANT 

t (1000/YRI 

0 

0 

0 

141 

141 

214 

252 

348 

SLUDGE 

i Aioooy vri 

• 

0 

0 

40 

40 

93 

4* 

88 

SEVERS 

IBIOOO/YRI 

0 

0 

0 

14 

52 

32 

52 

32 

TOTAL 

IBIOOO/YRI 

0 

0 

o 

214 

234 

501 

548 

483 

PRESENT  VALUE 

AT  BEGIN* 

NINA  OF  PERIOD 

1810001 

0 

0 

0 

925 

1881 

2282 

2858 

8 

PRESENT  NORTH 

1*10001 

0 

0 

0 

BBS 

538 

545 

218 

0 

NET  0.*M.  a 

1502.29 

TABLE  III 

«  TOTAL 

PRESENT 

W08TM 

CAPITAL 

(810001 

5254 

M 10001 

1502 

L  AMO 

( tiOOOl 

200 

TOTAL 

4810001 

4958 

TABLE  IV-  I  ANNUAL  COSTS  IBIOOO/YRI 


19T2 

I9TS 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

517 

51? 

517 

517 

51 7 

8AS1N 

45 

45 

43 

45 

45 

PIPES 

214 

214 

214 

214 

214 

PIPES 

280 

280 

280 

280 

TOTAL  0.4M. 

0 

0 

0 

214 

234 

301 

348 

445 

TOTAL  ANNUAL 

0 

0 

0 

995 

1272 

1559 

1388 

1505 

NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDEO  INDEBTEDNESS 
NOTE  2  «  AN  INTEREST  RATE  OF  7  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


G 


STORMWATER  TREATMENT  MIAMI 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOT 


FLAN  A  .  CU-SL0L52 


.... 

•  .. 

■  ”  '  ~  ■ 

1972  1979 

1980 

1995 

1990 

2000 

2010 

2020 

STORMWATER  volume  IMGI 

1  VR  STORM  RUNOFF 

0  9 

19 

22 

26 

50 

92 

99 

ANNUAL  RUNOFF 

SLUDGE  OU ANTITIES  IOT/VRI 

0  1*1 

S22 

SSI 

381  . 

441 

4*9 

924 

SEOI  WENT*  BASIN 

0  M2 

BOS 

879 

952 

1102 

1207 

1910 

treatment  plant 

TREATMENT  SCHEME  <  STORAGE 

SLUDGE  HANDLING  I  PERIODIC 

STORAGE  BASIN  t  EARTH 

0  0 

PLUS  TREATMENT 

REMOVAL  TO  LANDFILL 

0 

OR  RECYCLE 

0 

0 

0  , 

0 

0 

TABLE  1  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  1(10001 


PRESENT 

WORTH  1972  MTS  19(0 


TREATMENT  FLAM  till 

BASIN  ITA 

FIFES  SI 

RESIDUAL  T 

NET  CAPITAL  90A2 


19*5  1990  2000  2010  2020  RES10UAL 

11*00  0 

«0  12* 

200  *0 

TOTAL  IS* 


TABLE  II  •  PRESENT  WORTH  -  D.*M.  COSTS 


1972 

MTS 

1900 

19B9 

1990 

2000 

2010 

2020 

PLANT 

1  (1000/TRI 

0 

0 

0 

99 

95 

ISO 

120 

191 

SLUOGE 

1  (1000/ VRI 

0 

0 

0 

29 

29 

27 

90 

92 

SEWERS 

MIOOO/VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1(1000/ VRI 

0 

0 

9 

120 

Tio 

19* 

191 

1*4 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

1(10001 

0 

0 

0 

492 

909 

1021 

1112 

0 

PRESENT  WORTH 

1(100*1 

0 

0 

0 

204 

2*S 

199 

*4 

0 

NET  0.*M.  • 

Til. *09 

f  ABLE 

111  i  total 

PRESENT 

WORTH 

capital 

1(10001 

90*2 

1(10001 

Til 

LAHO 

1(10001 

(2 

TOTAL 

ISIOOOI 

9897 

TABLE  IV  I  ANNUAL  COSTS  ItlOOO/TRI 


1972 

1979 

19*0 

19S9 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

BBS 

*99 

995 

999 

BBS 

BASIN 

30 

90 

50 

50 

90 

PIPES 

'  M 

14 

14 

16 

16 

14 

TOTAL  0.4*. 

0 

0 

0  - 

>20 

120 

♦  159 

191  ■ 

1*4  . 

TOTAL  ANNUAL 

0 

o 

0 

10*0 

10*0 

1079 

1092 

1109 

NOTE  |  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


COUPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


I 


STORMNATER  TREATMENT  PLANT 
PLAN  A  ,  CU-51ASSS 


1972 

ms 

I960 

1985 

1990 

2000 

2010 

2020 

STORMNATER  VOLUME  (MCI 

1  V A  STORM  RUNOFF 

0 

2 

s 

23 

42 

48 

54 

59 

ANNUAL  RUNOFF 

0 

U 

64 

335 

606 

693 

791 

BAT 

SLUDGE  QUANTITIES  IOT/YR) 

SEDIMENT .BAS IN 

0 

44 

93 

449 

884 

1011 

1163 

1245 

TREATMENT  PLANT 

0 

0 

39 

204 

369 

422 

4B4 

52S 

TREATMENT  SCHEME  <  STORAGE  PLUS.  TREATMENT  AT.  MUNICIPAL-PLANT  - - 

SLUOCE  HANDLING  1  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  1  EARTH 

TABLE  I  t  PRESENT  NORTH  - 

PRESENT 

NORTH  1972  1975  1980  19B5 

CAPITAL  COSTS  -  (810001 

1990  2000  2010 

2020 

RESIOUAL 

SLUOCE  HANDLING 

92 

145 

149 

124 

BASIN 

201 

ISO 

69 

BASIN 

134 

460 

i*i 

PIPES 

1994 

3430 

689 

PIPES 

BB 

300 

119 

RESIOUAL 

45 

TOTAL 

11*4 

NE7  CAPITAL 

24  Tl 

TABLE 

II  <  PRESENT  NORTH  -  0.»N.  COSTS 

19T2 

1*75 

1980 

19B5 

1990 

2000 

2010 

2020 

PLANT 

(8I000/YRI 

0 

0 

14 

BT 

199 

IS2 

209 

228 

SLUOCE 

1 81000/YRI 

0 

0 

3 

18 

33 

3? 

43 

47 

SENERS 

< A1000/YRI 

0 

0 

1? 

IT 

IB 

18 

18 

18 

TOTAL 

1  81000/ VRI 

0 

0 

3T 

123 

211 

238 

271 

294 

PRESENT  VALUE  AT  BfSIlH 

MI MG  OF  PERI  00 

1*1000) 

• 

8 

B29 

684 

1980 

1 T93 

IBSR 

0 

PRESENT  NORTH 

1*10001 

0 

0 

1V1 

284 

447 

269 

IS1 

0 

NET  0.«N.  •  IML IT 

TABLE  III  I  TOTAL  PRESENT  NORTH 


CAPITAL 

(810001 

24T1 

0.«M. 

48IOOOI 

1389 

LAND 

1810001 

97 

107  AL 

(810001 

3933 

TABLE  IV  I  ANNUAL  COSTS  UlOOO/TRI 


19T2 

1979 

1980 

1989 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

11 

ii 

11 

11 

11 

ii 

BASIN 

25 

29 

23 

23 

23 

29 

BASIN 

33 

33 

13 

33 

PIPES 

248 

24* 

248 

248 

24* 

24* 

PIPES 

21 

21 

21 

21 

TOTAL  0 

0 

0 

IT 

121 

211 

23* 

271 

294 

TOTAL  ANNUAL 

0 

0 

122 

408 

551 

378 

411 

634 

NOTE  1  1  ANNUAL  COSTS 

00  NOT  INCLUDE 

PRESENT 

OUTSTANDING 

BONDED 

INDEBTEDNESS 

NOTE  2  <  AN  INTEREST  RATE  OP  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


stormwater  treat rent  plant 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  *  CD*  93 

1972 

1979 

1980 

19BS 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  1  MCI 

1  YR  STORM  RUNOFF 

0 

IS 

36 

37 

39 

41 

43 

63 

ANNUAL  RUNOFF 

0 

153 

506 

524 

563 

561 

676 

77S 

SLUOGE  QUANTITIES  IOT/YRI 
SE01HENT  .BASIN 

0 

738 

765 

792 

646 

989 

1131 

TREATMENT  PLANT 

0 

0 

308 

319 

331 

354 

413 

672 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUOGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  x  EARTH 


TABLE  1  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  I SIOOO) 

PRESENT  ' 

NORTH  1972  UTS  19  BO  19B5  1990  2000  2010  2020  RESIDUAL 


SLUOGE  HANDLING 

116 

183 

163 

156 

basin 

369 

600 

119 

PIPES 

27* 

675 

96 

RESIDUAL 

16 

TOUt 

in 

NET  CAPITAL 

727 

TABLE  II  t  PRESENT  NORTH  -  0.*H.  COSTS 


~~  — 

’  *  ’  ' 

-  ' 

1972 

1975 

i960 

1983 

1990 

2000 

2010 

2020 

PLANT 

( 61000/ VRI 

0 

0 

1SS 

166 

180 

193 

225 

238 

SLUOGE 

IF1000/YRI 

0 

0 

21 

22 

22 

23 

27 

31 

SEVERS 

I *1000/ VRI 

0 

0 

2 

2 

2 

2 

2 

2 

total 

1 61000/YR) 

0 

o 

ITT 

191 

205 

219 

253 

292 

PRESENT  VALUE  AT  BEGIN- 

ning  of  perioo 

1610001 

0 

0 

754 

613 

1693 

1670 

1925 

0 

PBESENT  NORTH 

1610001 

0 

0 

440 

J37 

*61 

2$1 

1*7 

0 

NET  CU*M.  • 

1617.59 

table 

III  x  TOTAL 

PRE  SENT 

WORTH 

CAPJf  M.  1  >1 000) 

727 

0.*«.  ($10001 

1617 

LAND  moooi 

1*6 

TOTAL  <610001 

2511 

table 

IV  <  ANNUAL 

COSTS  (61000/YR) 

1972 

1973 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUM.  CAPITAL 

SLUOGE  HANDLING 

16 

16 

16 

16 

1* 

1* 

BASIN 

63 

63 

65 

63 

43 

63 

PIPES 

36 

34 

34 

34 

34 

36 

TOTAL  0.*M. 

0 

0 

ITT 

191 

203 

219 

235 

292 

TOTAL  ANNUAL 

0 

0 

269 

263 

297 

311 

3*7 

38* 

NOTE  I  1  ANNUAL  COiTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  X  AN  INTEREST  RRTE  OF  T  PERCENT  NRS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PUNT 
PI  AN  A  .  CU-59 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  •  CU-60&61WS63Et6AN 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG* 

1  YR  STUM  RUNOFF 

61 

63 

85 

87 

89 

92 

92 

92 

ANNUAL  RUNOFF 

1484 

1543 

1603 

1631 

1659 

1725 

1725 

1T25 

SLUDGE  QUANTITIES  IOT/YRI 

SEO I ME NT* BASIN 

1053 

1095 

1136 

1156 

2521 

2622 

2622 

2622 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  >  PIPE  SLUDGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  :  CONCRETE 

TABLE 

1  s  PRESENT 

WORTH  * 

CAPITAL 

COSTS  -  (S1000) 

PRESENT 

WORTH 

1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT  6962 

7B00 

7800 

5569 

PLANT  EXPANSION  4436 

15000 

2099 

SLU06E  HANDLING  606 

660 

680 

♦85 

BASIN  13957 

17100 

1710 

PIPES  61354 

506*7 

5066 

RESIDUAL  579 

TOTAL  1A931 

NET  CAPITAL  *6738 

TABLE 

11  s  PRESENT  WORTH  -  0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  ISIOOO/YRI 

0 

95 

99 

364 

638 

664 

664 

666 

SLUDGE  IA1000/YR1 

0 

5 

5 

5 

12 

13 

13 

13 

SEWERS  ISIOOO/YRI 

0 

253 

253 

253 

253 

253 

253 

253 

TOTAL  1  * IOOO/YR) 

0 

354 

356 

623 

904 

930 

930 

930 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  1*1000) 

0 

1461 

2013 

3133 

6444 

6535 

6535 

0 

PRESENT  WORTH  1*10001 

0 

1192 

1171 

1299 

1906 

982 

499 

0 

NET  0.*N.  -  7053.27 

TABLE 

Ill  2  TOTAL 

PRESENT 

WORTH 

-  -  -  - . 

- - 

-  -  .. 

.. 

-  .  -----  _ 

_ _ _ _ . 

CAPITAL 

1*1000) 

66738 

O.+M. 

1*1000) 

7  053 

LANO 

(*1000) 

20 

TOTAL 

1*1000) 

73811 

TABLE  IV  >  ANNUAL  COSTS  IS1000/Y8I 


1972 

1975 

1960 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

602 

602 

*02 

602 

602 

602 

*02 

PLANT  EXPANSION 

1157 

1157 

1157 

11ST 

SLUDGE  HANDLING 

52 

52 

52 

52 

52 

52 

52 

6ASIN 

1238 

1238 

1236 

1236 

1230 

1238 

1238 

PIPES 

3668 

3668 

3666 

3666 

3668 

3666 

3668 

total  o.*n. 

0 

354 

358 

423 

904 

930 

930 

930 

TOTAL  ANNUAL 

0 

5915 

5919 

6184 

7623 

7649 

T6A9 

T6A9 

NOTE  1  <  ANNUAL  COSTS  00  NOT 

INCLUDE 

PRESENT 

OUTSTANDING 

BONDED 

INDEBTEDNESS 

note  2  t  an  interest  rate  of 

7  PERCENT  WAS  USED  FOR  ALL 

CALCULAT  IONS 

STORMWATER  TREATMENT  PUN T 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PUN  *  •  CU-41E1 42 


19T2 

1*75 

1980 

1983 

1990 

2000 

2010 

2020 

STDRNVATER  VOLUME  I NGI 

1  YR  STORN  RUNOFF 

0 

23 

47 

49 

51 

54 

54 

54 

ANNUAL  RUNOFF 

0 

340 

681 

738 

795 

958 

958 

958 

SLUOGE  QUANTITIES  IOT/YRI 

SEDIMENT.  BAS  IN 

0 

241 

483 

523 

1208 

1454 

1456 

1454 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  <  PIPE  SLUOGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  >  CONCRETE 

TABLE 

1  t  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  (31000) 

PRESENT 

NORTH 

1972 

1*75 

1980 

1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  1209 

1900 

1900 

PLANT  EXPANSION  1AS9 

4000 

SLUOGE  HANDLING  327 

514 

S14 

BASIN  5949 

10250 

PIPES-  UA  . 

- _ 

_ 200 _ 

— 

— 

- - 

- - 

- - - - 

RESIDUAL  IG1 

■ 

TOTAL 

NET  CAPITAL  91 1A 

TABLE 

11  1  PRESENT  NORTH 

-  0.4N.  COSTS 

1*72 

1*75 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1 31000/ VRI 

0 

0 

42 

144 

305 

348 

368 

348 

SLUOGE  IS1000/VR! 

0 

0 

2 

2 

* 

7 

7 

T 

SEVERS  IA1000/YR1 

0 

0 

0 

0 

0 

0 

0 

> 

0 

TOTAL  IS1000/YR1 

0 

0 

♦5 

148 

312 

377 

377 

377 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PFRIOO  1310001 

0 

0 

438 

985 

2421 

2648 

2648 

0 

PRESENT  NORTH  1310001 

0 

0 

255 

408 

T14 

598 

202 

0 

NET  0.4N.  •  1980.71 

TABLE  III  I  TOTAL  PRESENT  NORTH 


CAPITAL 

1 81000 I 

9118 

o.+n. 

I 310001 

1980 

LAND 

181 0001 

7T 

TOTAL 

1810001 

1UT4 

TABLE  IV  I  ANNUAL  COSTS  IS1000/VRI 


f 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatment  plant 

144 

144 

144 

144 

144 

144 

PLANT  EXPANSION 

308 

308 

308 

sot 

308 

SLUOGE  HANDLING 

3* 

39 

39 

39 

39 

39 

•AS  IN 

742 

T42 

T42 

742 

742 

742 

PIPES 

14 

14 

14 

14 

14 

14 

TOTAL 

0 

0 

45 

148 

312 

37  T 

3T7 

17T 

TOTAL  ANNUAL 

0 

0 

988 

1419 

1544 

1428 

1428 

1428 

NOTE  1  >  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  i  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


RESIDUAL 


162  A 
0 

440 

2049 

39 


4isa 


STORMWATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CU-63M 


1972 

1915 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 
i  YR  STORM  RUNOFF 

_ .0  —  - 

.  -  5_ 

..  ..  _u _ 

IX-  - 

.  n 

_  _  _  _11  . 

13  . 

u 

ANNUAL  RUNOFF 

0 

97 

194 

200 

207 

233 

233 

23T 

SLUOGE  QUANTITIES  IOT/YRI 

S £01  RENT. 8 AS  IN 

0 

191 

363 

375 

517 

582 

582 

582 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMSTT 
SLUOGE  HANOL1NG  :  PIPE  SLUOGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  :  CONCRETE 


TABLE  I  «  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1000) 

PRESENT 

WORTH  1972  19T5  1980  1985  1990  2000  2010  2020  RESIDUAL. 


TREATMENT  PLANT 

2546 

4000 

6000 

3427 

plant  expansion 

2898 

9800 

1371 

SLUOGE  HANOLJNG 

136 

215 

215 

184 

BASIN 

1489 

2560 

511 

PIPES 

116 

200 

39 

RESIDUAL 

216 

TOTAL 

5536 

NET  CAPI  TAL 

6973 

TABLE  II  I  PRESENT  WORTH  -  0.*N.  COSTS 


1972  1975  1980  1985  1990  2000  2010  2020 


PLANT  ( $  1000/YRI  0  0  12  35  60  67  67  67 

SLUOGE  (tlOOO/YRI  0  0  1  1  2  2  2  2 

SEWERS  (I 1000/YRI  00000000 


TOTAL 

( SlOOQ/YR) 

0 

0 

14 

38 

63 

71 

71 

71 

PRESENT 
NING  OF 

VALUE 

PERIOD 

AT  BEGIN— 

1  A 10001 

0 

0 

106 

208 

474 

502 

502 

0 

PRESENT 

WORTH 

(A  1000) 

0 

0 

63 

86 

140 

75 

38 

0 

NET  0.4N 

m  m 

404*032 

TABLE  111 

J  TOTAL 

PRESENT 

NORTH 

CAPITAL 

1*1000) 

6973 

O.+M. 

< *1000) 

404 

LAND 

(*1000) 

26 

TOTAL 

($1000) 

7405 

TABLE  IV  <  ANNUAL  COSTS  ($1000/YA) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

306 

308 

308 

308 

308 

30B 

PLANT  EXPANSION 

756 

756 

756 

754 

SLUDGE  HANDLING  _ 

16 

16 

16 

16 

16 

14 

BASIN 

185 

185 

185 

185 

185 

165 

PIPES 

14 

14 

14 

14 

14 

14 

TOTAL  O.+N* 

0 

0 

14 

38 

63 

71 

71 

71 

TOTAL  ANNUAL 

0 

0 

540 

563 

1345 

1353 

1353 

1353 

NOTE  1  I  ANNUAL  COSTS  CO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  ■  AN  INTEREST  RATE  OE  T  PERCENT  WAS  USED  EOR  ALL  CALCULATIONS 


AD-A101  411 

UNCLASSIFIED 


HAVENS  AND  EMERSON  LTD  CLEVELAND  OH  F/S  13/2 

WASTEWATER  MANAGEMENT  STUDY  FOR  CLEVELAND-AKRON  AND  THREE  RIVER— ETC  (U> 
AUG  73  DACW49-72-C-0048 

NL 


IYER  TREATMtNT  PLAN! 


COUPS  CP  INGINIERS  -  SURVEY  SCOPE  STUDY 


PLAN  *  .  CU-64SE 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

(HGI 

1  YR  STCRM  AUMOFF 

18 

18 

1» 

IB 

18 

)8 

18 

18 

ANNUAL  RUNUFF 

347 

347 

347 

341 

347 

347 

347 

347 

SLUOCE  QUANTITIES 

(DT/YR) 

SEUIMENT. BASIN 

246 

246 

246 

246 

527 

527 

527 

527 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  A 

STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  > 

PIPE  SLUOGE  TU 

MUNICIPAL  PLANT 

STORAGE  BASIN  > 

CONCRETE 

_  _  . 

TABLE 

.1  »  PRESENT 

WORTH  - 

CAPITAL 

COSTS.' -.1 

it loooi 

PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  REST  DUAL 

TREAT PENT  PLANT 

3659 

4100 

4100 

2927 

PLANT  EXPANSION 

2662 

9000 

1259 

SLUDGE  HANOLING 

103 

114 

116 

82 

8 AS  IN 

2791 

3420 

342 

PIPES 

489 

600 

60 

RESIDUAL 

181 

TOTAL  4672 

NET  CAPITAL  9525 

TABLE  II  <  PRESENT  WORTH  -  0.*M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 11000/ YR 1 

0 

21 

21 

133 

133 

133 

133 

SLUOGE 

IA1000/YK) 

0 

1 

1 

i 

2 

2 

2 

2 

SEWERS 

1 f 1000/YRI 

0 

2 

2 

2 

2 

2 

2 

2 

TOTAL 

I  A1000/YR )  “ 

0 

25 

25 

81 

139 

139 

139 

139 

PRESENT  VALUE 

AT  BEG  IN'* 

NING  OF  PERIOD 

(tlOOOl 

0 

105 

220 

453 

977 

977 

977 

0 

PRESENT  WORTH 

111000) 

0 

66 

128 

167 

289 

147 

74 

0 

NET  0.4N.  - 

913- 49T 

TABLE 

III  i  TOTAL 

PRESENT  WORTH 

CAPITAL  (*1000) 

9525 

0.«M.  (110001 

913 

LAND  (11000) 

23 

TOTAL  1*1000) 

10461 

TABLE 

IV  :  ANNUAL 

COSTS 

mooo/vRi 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

316 

316 

316 

316 

316 

316 

316 

.  PLANT  EXPANSION 

694 

694 

694 

694 

SLUDGE  HANOLING 

8 

6 

8 

8 

8 

8 

8 

BASIN 

247 

247 

247 

247 

247 

2*7 

247 

PIPES 

43 

43 

43 

43 

43 

43 

43 

TOTAL  0.4M. 

0 

25 

25 

81 

139 

139 

139 

.39 

TOTAL  ANNUAL 

0 

642 

642 

698 

1450 

1450 

1450 

1450 

NOTE  1  >  ANNUAL  COSTS  QU  MOT 

INCLUDE 

PRESENT 

OUT  ST ANUING 

BONDED 

INDEBTEDNESS 

NOTE  2  :  AN  INTEREST  RAIt  UP  T  PERCINI  WAS  USED  FUR  ALL  CALCULATIONS 


S70RNWATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCORE  STUDY 


REAM  A  .  CU-44NEL65 


STORMWATER  VOLUME  (HGI 
1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUOCE  QUANTITIES  IOT/VRI 
SEDIMENT. BASIN 
TREATMENT  PLANT 


172 

172 

172 

172 

172 

172 

172 

172 

122 

122 

122 

122 

261 

261 

2*1 

2*1 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  ;  STORAGE  PLUS  TREATMENT 
SLUDGE  HANDLING  :  PIPE  SLUOGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  I  CONCRETE 


PRESENT 

WORTH 


TABLE  1  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*1000) 
975  1980  19B5  1990  2000  2( 


TREATMENT  PLANT 

3126 

1500 

PLANT  EXPANSION 

6636 

SLUOGE  HANOLINC 

190 

213 

BASIN 

1167 

1630 

PIPES 

1183 

1650 

RESIDUAL 

195 

NET  CAPITAL  ~ 

9906 

TA8LE  It  <  PRESENT  WORTH  -  0.*N.  COSTS 
1975  1980  1985  1990  2000  2010 


PLANT 

SLUOGE 

SEWERS 


(61000/YR) 

0 

10 

10 

38 

66 

** 

*» 

A* 

f ilOOO/Yftl 

0 

0 

0 

0 

1 

1 

1 

1 

1  $  1000/ YR J 

0 

7 

7 

7 

7 

7  - 

7 

7 

U1000/YRJ 

0 

18 

18 

66 

7* 

7* 

76 

7* 

VALUE 

AT  BEGIN- 

PERI  00 

<$10001 

0 

75 

132 

268 

525 

525 

525 

0 

WORTH 

($10001 

0 

61 

77 

102 

155 

7B 

60 

0 

M.  ■ 

516.796 

TABLE 

111  :  TOTAL 

present 

NORTH 

CAPITAL 

($10001 

9906 

O.+M* 

($10001 

516 

LAND 

(81000) 

20 

TOTAL 

($1000) 

10663 

TABLE  IV  <  ANNUAL  COSTS  ISlOOOmt 
1975  1980  1985  1990 


ANNUAL  CAPITAL 


TREATMENT  PLANT 

270 

270 

270 

2T0 

270 

270 

270 

PLANT  EXPANSION 

1157 

1157 

1157 

>157 

SLUOGE  HANOLINC 

16 

16 

16 

1* 

1* 

1* 

1* 

RAS1N 

103 

103 

103 

103 

103 

103 

10S 

PIPES 

106 

106 

106 

104 

104 

104 

104 

TOTAL  0.*M. 

0 

18 

18 

66 

74 

74 

74 

74 

TOTAL  ANNUAL 

0 

SIS 

SIS 

SAI 

1727 

>727 

1727 

>727 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  J  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


ITOWHMt*  TREATMENT  PLANT  .  ......  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  AUIW  . 

PLAN  A  .  CO- 44 


1972 

1979 

1480 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MGl 

1  YR  STORM  RIMOFF 

0 

15 

31 

32 

34 

37 

37 

37 

ANNUAL  RUNOFF 

0 

214 

438 

474 

514 

443 

443 

449 

SLUOGE  QUANTITIES.  IDT/TRI 
SEDIMENT .BAS  IN 

0 

.#10 

821 

892 

1285 

1407 

1407 

1407 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  >  PERIODIC  REMOVAL  To  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  >  EARTH 


TABLE  IV  ANNUAL  COSTS  ( BIOOO/VRI 

1472  <979  19B0  1985  1990  2000  2010  2020 


115  115  115  115  115  115 

254  254  254  254 

21  21  21  21  21  21 

390  390  390  390  390  390 

0  0  42  117  187  -  227  227  227 

TflfAl  '  ANNUAL  O  0  590  445  970  1010  1010  1010 


ANNUAL  CAPITAL 

TREATMENT  PLANT 
PLANT  EXPANSION 
BASIN 
PIPES 
TOTAL  0.4M. 


NOTE  1  t  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOEO  INOEBTEONESS 
NOTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  ,  CU— 67  S  71 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (NCI 

1  YR  STORM  RUNOFF 

0 

7 

15 

18 

21 

27 

32 

39 

ANNUAL  RUNOFF 

0 

116 

232 

272 

313 

605 

686 

379 

SLUOGE  QUANTITIES  IOT/YRI 
SEDIMENT. 8ASIN 

0 

290 

580 

681 

782 

1012 

1215 

1667 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


TABLE  1  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  ISIOOOI 

PRESENT 

NORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAL. 


TREATMENT  PLANT 

1991 

4000 

0 

BASIN 

126 

300 

90 

PIPES 

518 

12S0 

m 

RESIOUAL 

18 

TOTAL 

665 

NET  CAPITAL  ~ 

2616 

TABLE  II  <  PRESENT  NORTH  -  0.*M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  _ 

ItlODO/TR). 

_  0_ 

_  .  0 

_ _ 

.  _.7«. 

.  T8_  _ 

—  IM  - 

- Ul 

366 

SLUDGE 

<81000/YAl 

0 

0 

0 

19 

19 

25 

30 

36 

SEWERS 

IS1000/YRI 

0 

0 

0 

4 

4 

6 

6  ‘ 

6 

TOTAL 

1 81000/YR1 

0 

b 

0 

106 

106 

132 

158 

187 

PRESENT  VALUE  AT  BEGI»- 

NING  OF  PERIOD 

If 1000 1 

0 

0 

0 

626 

831 

1021 

1212 

0 

PRESENT  NORTH 

If 1000) 

0 

0 

0 

ITT 

266 

153 

92 

0 

NET  0.«-N.  . 

669.393 

TABLE 

III  s  TOTAL 

PRESENT  NORTH 

CAPITAL  CflOOO) 

2616 

0.«M.  1810001 

669 

LAND  1810001 

44 

TOTAL  1810001 

3329 

TABLE 

:  IV  s  ANNUAL 

COSTS 

181000/TRI 

1972 

19T5 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATNENT 

PLANT 

370 

370 

370 

370 

370 

BASIN 

21 

21 

21 

21 

21 

PIPES 

90 

90 

90 

90 

90 

TOTAL  0.*N. 

0 

0 

0 

106 

106 

132 

138 

187 

TOTAL  ANNUAL 

o 

o 

0 

586 

586 

615 

660 

669 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  HAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

•  SIR  VET 

SCOPE 

sruov 

PLAN  A  *  CU-68 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  TR  STORM  RUNOFF 

0 

12 

25 

25 

25 

25 

25 

25 

ANNUAL  RUNOFF 

0 

248 

496 

496 

496 

496 

494 

496 

SLUDGE  QUANTITIES  IDT/YRI 

SEDIMENT .BASIN 

0 

4*5 

930 

930 

1240 

1240 

1240 

1240 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  J  STORAGE  PLUS  TREATNOn 
SLUDGE  HANOLING  >  PIPE  SLU06E  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  1  CONCRETE 


TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  (SIOOOI 


PRESENT 

>*• 

WORTH 

u/it 

1975 

1900- 

TREATMENT  PLANT 

3246 

5100 

PLANT  EXPANSION 

3253 

SLUDGE  HANOLING 

100 

263 

BASIN 

2640 

4550 

PIPES 

4033 

6930 

RESIDUAL 

327 

1985  -  .  1990  -  2000  - £010 - -2020 - RESIDUAL 


5100  43T0 

11000  1539 

2B3  242 

909 
1385 


TOTAL  8449 


NET  CAPITAL  13033 


TABLE 

11  1  PRESENT 

NORTH  - 

0.4M.  COSTS 

19T2 

19T5 

1980 

I9B5 

1990 

2000 

2010 

2020 

plant 

f  UOOO/YRt 

0 

0 

30 

87 

143 

143 

143 

143 

SLUDGE 

(S1J00/YRI 

0 

0 

4 

4 

6 

6 

6 

6 

SEWERS 

ItlOOO/YRI 

0 

0 

34 

34 

34 

34 

34 

34 

TOTAL 

(S1000/VRI 

0 

0 

TO 

126 

164 

104 

184 

184 

PRESENT  VALUE 

AT  8EC1M- 

129> 

N1NG  OF  PERIOD 

1  SIOOOI 

0 

0 

403 

636 

129? 

1297 

0 

PRESENT  NORTH 

(SIOOOI 

0 

0 

234 

264 

363 

195 

99 

0 

NET  0**M.  - 

11TT.3 

TABLE 

Ill  x  TOTAL 

PRESENT 

WORTH 

CAPITAL 

(SIOOOI 

13033 

0-*N. 

(SIOOOI 

1171 

LANO 

(SIOOOI 

45 

TOTAL 

(SIOOOI 

14255 

TABLE  IV  «  ANNUAL  COSTS  IS1000/YR1 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatment  plant 

393 

393 

393 

393 

393 

393 

PLANT  EXPANSION 

649 

649 

B49 

649 

sluoge  handling 

21 

21 

21 

21 

21 

21 

BASIN 

329 

329 

329 

329 

329 

329 

PIPES 

501 

SOI 

501 

501 

501 

501 

TOTAL  0* ♦M. 

0 

0 

70 

126 

184 

164 

164 

184 

TOTAL  ANNUAL 

o 

0 

1316 

1373 

2260 

2280 

2280 

2280 

NOTE  1  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  CU -0*110 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


19T2 

1973 

1980 

1995 

1990 

2000 

2010 

2020 

stornmater  volume  ingi 

I  YR  STORM  RUNOFF 

0 

6? 

•4 

B7 

90 

93 

99 

101 

ANNUAL  RUNOFF 

0 

392 

1186 

1226 

1268 

1502 

1667 

1992 

SLUOGE  OUAMTJ TIES  IDT/YRT 

SEDIMENT. BASIN 

0 

1119 

2220 

2298 

3170 

3753 

4167 

4390 

TREATMENT  PLANT 

0 

• 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE 

PLUS  TREATMENT 

SLUDGE  HANDLING  *  PIPE  SLUDGE  TO 

MUNICIPAL  PLANT 

STORAGE  BASIN  :  CONCRETE 

TABLE 

• 

I  1  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  1 81000 t 

PRESENT 

• 

WORTH 

1972 

1973 

1980 

1983 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  5092 

8000 

9000 

PLANT  EXPANSION  6664 

15770 

SLUDGE  HAN0L1NG  70 

110 

110 

BASIN  11290 

19400 

PIPES  2362 

6060 

RESIDUAL  337 

TOTAL 

NET  CAPITAL  22963 

TABLE 

II  1  PRESENT 

WORTH 

-  0.«N.  COSTS 

1972 

19TS 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  ISlOOO/YRt 

0 

0 

73 

213 

367 

435 

693 

331 

SLUDGE  IA1000/VR1 

0 

0 

11 

11 

15 

18 

20 

22 

SENERS  1 A1000/YRI 

0 

0 

20 

20 

20 

20 

20 

20 

TOTAL  {A1000/YRI 

0 

A 

106 

267 

603 

474 

324 

574 

PAi  SENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO  1  A 1000) 

0 

0 

722 

1335 

SOBS 

3509 

3959 

0 

PRESENT  NORTH  1*10001 

0 

0 

620 

356 

912 

327 

296 

0 

ICT  0.»N.  -  2709.76 

TABLE 

III  i  TOTAL 

PRESENT  NORTH 

CAPITAL  <*10001 

22963 

0.4M.  1*10001 

2709 

LAND  U1000! 

120 

TOTAL  IA1000I 

23772 

TABLE 

IV  t  ANNUAL 

COSTS 

1 A1000/YR1 

1972 

1973 

1990 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

AIT 

BIT 

617 

617 

617 

417 

PLANT  EXPANSION 

1217 

1217 

1217 

1217 

SLUDGE  handling 

8 

• 

• 

• 

• 

0 

BASIN 

1404 

1404 

1606 

1404 

1*04 

1404 

PIPES 

293 

293 

293 

293 

293 

291 

TOTAL  0«*JU 

0 

0 

106 

267 

401 

474 

524 

574 

TOTAL  ANNUAL 

0 

0 

2629 

25T2 

1963 

401> 

4044 

4116 

NOTE  1  «  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  .INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


RESIDUAL 


MSB 

2207 

•A 

JB7* 

•  11 


1MS0 


STORMMATER  TREATMENT  RIANT 
REAM  A  •  CU-73ST4 


CORRS  OR  ENGINEERS  -  SURVEY  SCORE  STUDV 


1972 

1975 

1910 

19*5 

1990 

2000 

2010 

2020 

STORNUATER  VOLUME  (MG) 

1  YR  STORM  RUNOPF 

0 

0 

0 

0 

0 

• 

9 

12 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

124 

153 

191 

SLUOCE  QUANTITIES  (OT/VRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

315 

3*2 

477 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  RLUS  TREATMENT 

SLUOGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  RASIN  I  EARTH 


PRESENT 

NORTH 


TABLE  1  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 


19T2 


1975 


19*0 


19R5 


1990 


2000 


2010 


2020 


RESIDUAL 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


451 

27 

215 

BT 


AOS 


1972 


5000 

180 

1430 


..TABLEAU  J-.PRESENL  NDRTH-^P.**.  C05JV^--_ 
1975  19*0  19*5  1990  2000 


12*7 

10* 

B5B 


TOTAL 


2253 


2010 


2020 


PLANT 

SLUDGE 

SEVERS 


TOTAL 


I *1000/ YR I 
(•lOOO/VR) 
I A1000/VRI 

(S1000/YR) 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OP  PER100  1*10001 


PRESENT  NORTH 
NET  0.4M.  • 


O 

0 

0 


1*1000) 

•4.2*1 


0 

0 


TABLE  III  >  TOTAL  PRESENT  NORTH 

CAPITAL  I  *1000)  *05 

0.*M.  1*1000)  B* 

LAND  (*1000)  3 


TOTAL  I *1000)  *95 

TABLE  IV  <  ANNUAL  COSTS  U1000/VR) 


31 

7 

7 


354 

53 


3* 

9 

7 


47 

11 

7 


427 

32 


1972 

1975 

19*0 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

231 

231 

231 

•AS  IN 

13 

13 

13 

PIPES 

103 

103 

103 

TOTAL  0.9M. 

0 

0 

0 

0 

0 

44 

54 

44 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

394 

403 

415 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  1NCLU0E  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USEO  POR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  A  .  CU-75L76 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

LETS 

1980 

1905 

1990 

2000 

2010 

2020 

stormwater  volume  ingi 

1  YR  STORM  RUNOFF 

0 

« 

0 

0 

0 

10 

11 

14 

ANNUAL  RUNOFF 

0 

• 

0 

0 

0 

154 

IBS 

2S0 

SLUOGE  QUANTITIES  IDT/YRI 

SEOIHENT. BASIN 

0 

0 

0 

0 

0 

385 

442 

STS 

TREATMENT  PLANT 

0 

• 

0 

0 

0 

0 

0 

0 

TREATNENl  SCHEME  A  STORAGE 

.PLUS  TREATMENT..  _  .. 

SLUOGE  HANDLING  1  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN  »  EARTH 


TABLE 

I  >  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*1000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  496 

ssoo 

BASIN  SO 

200 

PIPES  184 

TREATMENT  PLANT  0 

1240 

0 

RESIDUAL  88 

TOTAL 

NET  CAPITAL  624 

TABLE 

II  »  PRESENT  WORTH  -  0.«N.  COSTS 

1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

PLANT  (61000/VRI 

0 

0 

0 

0 

0 

SB 

46 

57 

SLUOGE  IS1000/YRI 

0 

0 

0 

0 

0 

9 

11 

14 

SEWERS  (S1000/YR1 

0 

0 

0 

0 

0 

6 

8 

8 

TOTAL  (A1000/YR) 

0 

0 

0 

o 

0 

54 

84  . 

7* 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  IS1000I 

0 

0 

0 

0 

0 

415 

49* 

0 

PRESENT  WORTH  1 *1000) 

0 

0 

0 

0 

0 

62 

SB 

0 

WET  0.*M.  -  100-624 

TABLE 

III  t  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*1000) 

624 

0.«N.  U1000) 

100 

LAND  1*1000) 

4 

TOTAL  1*1000) 

729 

TABLE 

IV  •  ANNUAL 

COSTS  1*1 000/ YR) 

1972 

1975 

1980 

198  S 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

254 

254 

254 

BASIN 

14 

14 

14 

PIPES 

*9 

89 

89 

TREATMENT  PLANT 

0 

0 

TOTAL  0.«A. 

0 

0 

0 

0 

0 

54 

84 

78 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

41S 

425 

4S7 

NOTE  I  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  SOHOEO  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  T  PERCENT  HAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  MEANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  A  .  CO-TT 

1972  IYTS  19(0  19(5  1990  2000  2010  2020 


STORHNATER  VOLUME  (MCI 


1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

5 

6 

• 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

•7 

105 

1)2 

SLUOGE  QUANTITIES  IOT/VRI 

SEDIMENT  mBASIN 

0 

0 

0 

0 

0 

217 

262 

3)0 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREAT MBIT 

SLUDGE  HANDLING  »  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  >  EARTH 


TABLE  1  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

NORTH  19T2  1975  19(0  19(5  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

STS 

2500 

1072 

BASIN 

22 

ISO 

90 

PIPES 

50 

200 

120 

RES10UAL 

49 

TOTAL 

1282 

NET  CAPITAL 

STB 

TABLE  II  I  PRESENT  NORTH  -  0.*M.  COSTS 
1972  1975  19(0  19(5  1990  2000  Z010  2020 


PLANT  IS1000/YRI  O  0  0  0  0  21  20  55 

SLUOGE  I S1000/YRI  000005A* 

SEWERS  I S1000/YR)  0  0  0  0  0  0  0  0 


TOTAL  <*tOOO/YR!  0  O  0  0  0  2(  55  A2 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  1*10001  00000  ZIT  2*7  0 

PRESENT  WORTH  1*10001  0  0  0  0  0  52  20  0 

NET  O.-MU  -  55.1557 

TABLE  Ill  »  TOTAL  PRESENT  WORTH 

CAPITAL  1*10001  STS 

0.*M.  1*10001  55 

. . .  _ _ _  LANO  _  1*10001  2 


TOTAL  1*10001  ASA 


TABLE  IV  I  ANNUAL  COSTS  ftlOOO/VRI 

1972  1975  1900  19(5  1990  2000  2010  2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 
PIPES 

TOTAL  0.*H.  0 

TOTAL  ANNUAL  0  0  0  0  0  2S6  252  260 


192 

192 

192 

10 

10 

10 

14 

14 

14 

28 

33 

42 

NOTE  1  i  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  HATE  OF  T  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  RIANT 


CORPS  OF  ENCINEERS  -  SURVEY  SCORE  STUDY 


RIAN  A  .  CU-7BLT9LS1 


STORNHATER  VOLUME  <M6) 

1  YR  STOPM  RUNOFF 
ANNUAL  RUNOFF 

SLUOGE  QUANTITIES  IOT/VRI 
SEOINENT.RASIN 
TREATMENT  RIANT 


1972 

UTS 

19*0 

1985 

1990 

2000 

2010 

2020 

0 

0 

0 

0 

0 

IS 

IB 

22 

0 

0 

0 

0 

0 

22A 

2BS 

32S 

0 

0 

0 

0 

p 

S2T 

391 

*7* 

0 

0 

0 

0 

0 

IS* 

1*3 

L9B 

TREATMENT  SCHEME  : 
SLUDGE  HANDLING  > 
STORAGE  BASIN  < 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
EARTH 


TABLE  I  <  PRESENT  NORTH  -  CAPITAL  COSES  -  1*1000)  ' 


PRESENT 

NORTH 

1972 

1975 

1980  19B5 

1990 

2000 

2010 

2020 

SLUDGE  HANDLING 

19 

103 

BASIN 

*0 

*00 

PIPES 

*27 

5500  - 

- - 

RESIDUAL 

139 

TOTAL 

NET  CAPITAL 

7*3 

TABLE 

11  >  PRESENT 

NORTH 

-  0.«N.  COSTS 

' 

~19T2 

1975 

"  19*0 

19*5 

1990’’ 

2000 

2010 

‘  2020  “  -* 

PUNT 

ItlOOO/YR) 

0 

0 

0 

0 

0 

10S 

12* 

153 

SLUDGE 

ItlOOO/YRl 

0 

0 

0 

0 

0 

13 

15,  - 

IB  - 

SEWERS 

1 S100Q/VRI 

0 

0 

0 

0 

0 

27 

27 

27 

TOTAL 

ItlOOO/YRI 

0 

0 

0 

0 

0 

1** 

1*9. 

200 

PRE  SENT 

VALUE 

AT  BEGIN- 

NING  Of 

PER100 

1*10001 

0 

0 

0 

0 

0 

1111 

1299 

0 

PRESENT 

WORTH 

1*10001 

0 

0 

0 

0 

0 

1*7 

99 

0 

NET  0.«M.  •  2**. 4*5 


RESIDUAL 


l  AO 
->MO 


MBA 


TABLE  III  *  TOTAL  PRESENT  NORTH 


CAPITAL 

ISlOOOi 

TBS 

0.  ♦  K- 

1*10001 

2** 

LAMO 

1*10001 

1* 

TOTAL 

1*1000) 

10** 

TABLE  IV  •  ANNUAL  COSTS  IIIOOO/VRI 


I9T2 

1975 

19*0 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

T 

7 

T 

BASIN 

21 

2* 

2* 

PIPES 

S9B 

39* 

39S 

TOTAL  0.*M. 

0 

0 

0 

0 

0 

1** 

1*9 

200 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

sal 

*03 

*35 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RRTE  OP  T  PERCENT  'NAS  USEO  FOR  ALL  CALCULATIONS 


C, 


STORMWATER  TREATMENT  plant 
ALAN  A  .  CU-B2 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


19T2 

19T5 

19*0 

19B5 

1990 

2000 

2010 

2020 

stormwater  volume  imgi 

1  YR  STORM  RUNOFF 

0 

• 

0 

0 

0 

1 

1 

2 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

24 

29 

S* 

SLUDGE  QUANTITIES  IDT/VR! 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

AO 

T2 

90 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

IAEA  TRENT  SCHEME  <  STORAGE  PLUS  TREAT* 

SLUDGE  HANDLING  t  PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  >  EARTH 


PRESENT 

NORTH 


1*72 


SABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  IAIOOOI 
1«T$  19*0  19*5  1990  2000  2010 


2020 


RESIDUAL 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


20S 

U 

90 

SB 


2B7 


1922 


1JS0 

BO 

400 


TABLE  II  A  PRESENT  NORTH  *  0.4N.  COSTS 
19T9  19*0  19B5  1990  2000 


579 

4* 

SAO 


TOTAL 


9BT 


2010 


2020 


PLANT 
SLUDGE 
SENE  AS 


TOTAL 


U1000/VR! 
I S1000/VRI 
IS1000/VAI 

1 S1000/YR I 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOO  1*1000) 


PRESENT  NORTH 
NET  0.4M.  • 


1*1000) 

1B.9TBB 


0 

0 

0 


0 

o 


0 

0 

0 


0 

0 


TABLE  III  •  TOTAL  PRESENT  NORTH 


CAPITAL  ItlOOOl 
0.*fU  ItlOOOl 
LAND  1*1000) 


247 

1* 

1 


* 

1 

2 

10 


T9 

IS 


T 

1 

2 

12 


92 

T 


9 

2 

2 

I* 


TOTAL  I *1000) 


2*» 


TABLE  IV  I  ANNUAL  COSTS  ItlOOO/VR! 


19T2 

19TS 

19*0 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 
BASIN 

PIPES 

TOTAL  0.4M. 

» -  V*  »>'  fm 

0 

0 

0 

0 

0 

104 

•  *-• 

10 

104 

...  S - 

45 

12 

104 

- & — 

41  - 
14 

TOTAL  ANNUM. 

0 

0 

0 

0 

0 

163 

IAS 

1AT 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  T  PERCENT  VAS  USED  FOR  ALL  CALCULATIONS 


BTORMHATEA  TREATMENT  PLANT 
PLAN  *  .  CU-I J 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMMATER  VOLUME  (MCI 


1  YR  STORM  RUNOFF 

0 

J 

7 

7 

7 

7 

B 

a 

ANNUAL  RUNOFF 

0 

M 

97 

98 

100 

105 

111 

122 

SLUOGE  OUANT IT IES  IOT/VRI 
SEOINENT.  BASIN 

0 

VI 

141 

143 

146 

153 

144 

1TB 

treatment  plant 

0 

• 

59 

60 

61 

64 

4B 

T4 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANOL1NC  a  PERIODIC  REMOVAL  TO  LMOFILL  OR  RECYCLE 
STORAGE  BASIN  a  EARTH 


PRESBIT 

NORTH 


TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  ItlOOOl . 
MB  19*0  IMS  IBM  2000  2010 


SLUDGE  HANDLING 

OASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT 

SLUOGE 

SEVERS 


TABLE  11  a  PRESENT  NORTH  -  0.»N.  COSTS 
IBIS  IBM  L9BS  IBM  2000 


(•1000/VRI 
I S1000/YRI 
I *1000/ VR I 

I *1000/ YR I 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOO  1*10001 


PRESENT  NORTH  1*10001 
NET  O.GM.  •  427*  ISA 


0 

0 

0 

40 

40 

41 

4B 

0 

0 

0 

4 

4 

7 

7 

0 

0 

0 

B 

B 

B 

B 

0 

o 

0 

74 

74 

79 

BS 

0 

0 

0 

S14 

SAB 

580 

420 

0 

0 

0 

110 

142 

87 

47 

n OLE  111 

a  TOTAL 

PRESENT 

NORTH 

CAPITAL  1*10001 
0.«M.  1*10001 
LAND  1*10001 


TOTAL  1*10001 


ANNUAL  CAPITAL 

SLUOGE  HANDLING 

BASIN  _  .  _ 

PIPES 
TOTAL  o*»ab 

TOTAL  ANNUAL 


TABLE  IV  a  ANNUAL  COSTS  (S1000/YRI 
1BTS  IBBO  IBB  5  IBM 


4 

4 

4 

4 

4 

14 

14  . 

14 

14 

14 

137 

137 

137 

137 

1ST 

74 

74 

79 

85 

SI 

232 

I5S 

214 

241 

247 

NOTE  1  I  ANNUAL  COSTS  00  NOT  1NCLU0E  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USED  FOR  ALL  CALCULATIONS 


s torn water  treatment  plant 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


"1 


PLAN  A  ,  CU-SA 


1972 

1973 

19*0 

19BS 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  VR  STORM  RUNOFF 

0 

2 

S 

5 

4 

4 

6 

7 

ANNUAL  RUNOFF 

0 

39 

7B 

79 

SI 

BS 

92 

9B 

SLUDGE  QUANTITIES  IOT/VRI 

SEOINENT.BASIN 

0 

56 

113 

M* 

na 

12A 

13A 

1A3 

TREATMENT  PLANT 

0 

0 

AT 

49 

49 

SI 

M 

39 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  I  PERI  00 1C  REMOVAL  TO  LAN  Of  ILL  OR  RECYCLE 
STORAGE  BASIN  t  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  ( 11000 t 


PRESENT 

NORTH 

1972 

1975 

1980 

199S 

1990 

2000 

2010 

2020 

RESIDUAL 

SLUDGE 

BASIN 

PIPES 

HANOLINC 

17 

7S 

101* 

A3 

190 

2AS0 

0 

57 

T35 

RESIDUAL 

30 

TOTAL 

792 

NET  CAPITAL  10A2 

TABLE  II  <  PRESENT  NORTH  -  0.*H.  COSTS 


1972 

1973 

19S0 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 A1000/YRI 

0 

0 

0 

40 

AS 

51 

55 

39 

SLUD6E 

1 A1000/VRI 

0 

0 

0 

5 

5 

5 

6 

6 

SENERS 

ItlOOO/YRi 

0 

0 

0 

12 

12 

12 

12 

12 

TOTAL 

IA1000/VRI 

0 

0 

0 

46 

44 

69 

74 

78 

PRESENT  VALUE  AT  SE6IN~ 

NINO  OF  PERIOD 

<  uoooi 

0 

0 

0 

273 

ATT 

503 

53A 

0 

PRESENT  NORTH 

IUOOOI 

0 

0 

o 

113 

lAl 

75 

40 

0 

NET  0»*N*  • 

171-277 

TABLE 

111  1  TOTAL 

PRESENT 

WORTH 

CAPITAL  IBSOOOI  10S2 
0«f N*  1*10001  371 
LAND  IS1000)  3 


TOTAL  ISIOOOI  1AM 


TABLE  IV  I  ANNUAL  COSTS  IS1000/VRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLU06E  HANOLINC 

3 

3 

3 

3 

3 

BASIN 

13 

13 

13 

13 

13 

PIPES 

ITT 

177 

177 

ITT 

ITT 

TOTAL  0-*N. 

0 

0 

0 

66 

** 

69 

74 

78 

TOTAL  ANNUAL 

0 

0 

0 

2*1 

2*1 

2*3 

2*8 

272 

NOTE  1  t  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RATE  OP  7  PERCENT  MAS  USEU  FOR  ALL  CALCULATIONS 


u. 


r 


APPENDIX  B 


This  appendix 

includes  all 

computer  printout 

sheets  for  the  municipal 

plants  and  stormwater  districts 

of 

Plan 

B  except  for 

those  municipal 

plants  or  stormwater  districts 

which  are 

identical 

in 

Plan  A.  Those  which 

are  identical  to  Plan  A  are  listed 

below 

.  See  Append 

ix  A  for  these 

associated  computer 

sheets . 

CH  -  1 

LE  -  1 

CU  -13 

CU  -50 

-  2 

-  2 

-14 

-51A 

-  3 

-  3 

-15 

-54 

-  4 

-  4 

-16 

-55 

-  5 

-  5 

-17 

-56 

-  6 

-  6 

-18 

-57 

-  9 

-  7 

-19 

-58 

-10 

-  8 

-20 

-60 

-11 

-  9 

-21 

-61W 

R  -  1 

-10 

-22 

-6  IF. 

-  3 

-11 

-23 

-62 

-  4 

-12 

-24 

-63F 

-  5 

-25 

-64W 

-  6 

CU  -  1 

-32 

-64NE 

-  7 

-  2 

-33 

-65 

-  8N 

-  3 

-34A 

-66 

-10 

-  4A 

-34B 

-68 

-12 

-  4B.C, 

D 

-341) 

-69 

-13 

-  5 

-35 

-70 

-14 

-  6 

-43 

-53 

-15 

-  7 

-44 

-16 

-  8 

-45 

-17 

-  9 

-46 

-18 

-10 

-47 

-21 

-11 

-48 

-22 

-12 

-49 

Lakewood 

Euc  1  id 

Willoughby- East  lake 

Easterly 

Kent 

Westerly 

Akron 

Rocky  Ri’ 

k 


‘  \ 


WASTE '.ATE*  IkEATMENT 

PLANT 

CORPS 

OP  ENGINEER 

S  -  SURVEY 

SCUPU 

STUDY 

'l  Art  tl  .  L14HP00L 

1972 

1575 

1980 

1963 

1990 

2000 

2010 

2020 

POPULATION 

3127 

7323 

10  920 

13300 

1 56S0 

19769 

2436  1 

33333 

PLOW  T MG Jl 

DOMESTIC 

INDUSTRIAL 

0.41 

U.00 

0.66 

0.00 

1.31 

0.00 

1.64 

O.liO 

1.96 

0.00 

2.57 

0.00 

3.41 

0.00 

5*00 

0.00 

TOTAL 

0.4i 

0.  36 

i.  ji 

1.64 

1.96 

2.57 

3.41 

5.00 

SLUDGE  ITPD) 

GENt.*'  AT  cD 
DISCHARGED 

u.  00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo 

0.00 

0.00 

TkcATMENI  PLANT  TYPE  *  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  J  NONE 


TABLE  I  i  PRESENT  WORTH  -  CAPITAL  COSTS  -  <11000) 


PRESENT 

WORTH 

1372 

1475 

1930  1985 

1990 

2000 

2010 

2020 

RESfOUAL 

NEW  PLANT 

62 

70 

70 

49 

SEWERS 

1904 

2432 

243 

RESIDUAL 

n 

TOTAL 

293 

NET  CAPITAL 

2036 

table 

11  s  present  worth 

-  O.AN.  OUSTS 

1972 

1475 

19dJ  1485 

1990 

2000 

2010 

2020 

PLANT 

I  %  1000/ YR) 

4fe 

2 

3  4 

5 

7 

9 

13 

S  LODGE 

IS1000/YR) 

5 

0 

0  0 

0 

0 

0 

0 

SE  WERS 

(  i i 000/ YR) 

0 

12 

12  12 

12 

12 

12 

12 

TOTAL 

1 t 1000/ YR J 

51 

14 

15  16 

17 

19 

ttl 

25 

PRESENT  VALUE  AT  IfcGlN- 

MUG  OF  PERIOD 

l *1000) 

68 

62 

66  70 

128 

142 

166 

0 

PRESENT  WORTH 

1 11000) 

88 

50 

38  29 

38 

21 

12 

0 

NET  0.4M.  « 

77» 

TAbLE 

HI  :  TUfAL  PRESENT 

WORTH 

CAPITAL  (llOuul 

2036 

O.+N.  1*1900) 

279 

LANO  tilO-JOl 

0 

TOTAL  1*10301 

279 

table 

IV  s  ANNUAL  COSTS  tilOUu/YK) 

19T2 

19/5 

1900  1985 

1990 

2000 

2010 

2020 

ANvjAl  CAPITAL 

NEW  PLANT 

5 

5  j 

5 

5 

5 

5 

SE <ERS 

1  76 

176  176 

176 

176 

178 

176 

TOTAL  J.AN. 

53 

1  + 

15  16 

1/ 

19 

21 

23 

TOTAL  ANNUAL 

53 

196 

197  1 9  3 

200 

202 

207 

*rf:  1  :  ANNUAL  C»SfS  00  NOT  JNCLJJL  P-IMNI  a,U!sT  ANOlN'i  •  JiiUtO  iNOulItONLSS 
Vile  ?  i  AN  iNl.kiSl  RATE  lit  1  PInClNI  WA,  JSkO  tOk  *LL  L  U.IUL  AT  I  ON  S 


WASTEWATER  TREATMENT  PLANT  CORPS  OP  ENGINEERS  *  SURVET  SCOPE  STOOT 

PLAN  B  ,  SOUTHERLY 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

5*6902 

631563 

71622* 

87*1*2 

1032660 

1150890 

1219966 

1228581 

FLOW  <MCD7 

DOMESTIC 

INDUSTRIAL 

88.62 

13.03 

99.70 

15.29 

110.78 

17.55 

132.98 

21.02 

155.19 
2*. *9 

177.19 
25. *3 

19*. 57 
26. *5 

201.92 
27. *5 

TOTAL 

T5T7S? 

il^.99 

128.33 

15* .00 

179.68 

202. '6? 

221.02 

229.3 1 

SLUDGE  CTPD) 

GENERATED 

DISCHARGED 

107.75 

68.96 

121.89 

78.01 

136.03 

87.06 

163.25 
10*. *8 

20*. 8* 
131.09 

231.0* 

1*7.87 

251.96 

161.26 

261. *8 
167.35 

TREATMENT  plant  type  :  ADVANCED  biological  plant 
SLUDGE  HANDLING  TYPE  I  STRIP  MINE  APPLICATION 


TABLE 

I  :  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  ($10001 

PRESENT 

1980 

1985 

WORTH 

1972 

1975 

1990 

2000 

2010 

2020 

EXISTING  PLANT  16563 

EXPAND  TO  LEVEL  1  *9092 

55000 

110130 

55000 

EXPAND  TO  LEVEL  2  36511 

SLUDGE  FACILITIES  1*281 

16000 

88000 

16000 

SLUDGE  FACILITIES  5620 

SEWERS  16132 

19765 

19000 

SEWERS  I3953 

SEWERS  <728 

23975 

15986 

RESIDUAL  **1* 

TOT  A 

NET  CAPITAL  152*69 

TABLE 

II  :  PRESENT  WORTH  -  0.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  OlOOO/YR) 

6121 

6925 

7720 

11382 

15739 

17753 

19361 

20092 

SLUDGE  CS1000/YR) 

1179 

133* 

1*89 

10*2 

373 

*21 

*59 

*77 

SEWERS  C  $ 1000/YR  9 

0 

98 

213 

218 

298 

298 

2,3  8 

298 

TOTAL  (S1000/YR) 

7301 

8  358 

9*36 

"12W 

16*12 

18*7* 

20119 

20868 

PRESENT  VALUE  AT  SEC IN¬ 
NING  OF  PER  100  C$1000) 

205*8 

36*82 

*5267 

59567 

122512 

135532 

1*39*1 

0 

PRESENT  WORTH  CS10001 

205*8 

29776 

263*5 

2*71* 

36239 

2038* 

10997 

0 

NET  0.*M.  *  169006. 

TABLE 

111  :  total 

PRESENT  WORTH 

CAPITAL  CS1000) 

152*69 

o.+M.  C  $1000) 

169006 

LAND  r$1000) 

2780 

TOTAL  CS1000) 

32*255 

table 

IV  :  ANNUAL 

COSTS 

(S1000/YR) 

1972 

1975 

1980 

« 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXISTING  PLANT 

8502 

8502 

8  502 

EXPANO  TO  LEVEL  1 

*2*5 

*2*5 

*2*5 

*2*5 

*2*5 

*2*5 

*2*5 

EXPAND  TO  LEVEL  2 

6793 

6793 

6793 

6793 

679  3 

SLUDGE  FACILITIES 

1235 

1235 

1235 

1235 

1235 

1235 

1235 

SLUDGE  FACILITIES 

1*66 

1466 

1*66 

1*66 

SEVERS 

1*30 

1*30 

1*30 

1*30 

1*30 

1*30 

1*30 

SEWERS 

1735 

1735 

1735 

1735 

1735 

17  35 

SEWERS 

3358 

1157 

1157 

1157 

1157 

TOTAL  0.*M. 

7301 

9*36 

126** 

16*12 

18*7* 

20119 

20868 

TOTAL  ANNUAL 

7301 

15270 

1808* 

25oJ5 

3**73 

I5  >*1 

*6687 

-5753S 

RESIDUAL 


*72*5 

39269 

0 

11*23 

2659 

1976 

H79N 

639* 


113765 


& 


r 


WASTFWATrR  TREATHcNT  plant 

CULPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUuY 

PLAN  B  •  AURORA  CENTRAL 

1972 

1975 

1980 

1965 

1990 

200  j 

20  10 

2020 

POPULATION 

1990 

256* 

3156 

4042 

6549 

11600 

14020 

16285 

PLOW  IMGDI 

DOMESTIC 

INDUS TRIAL 

0.22 

0.00 

0.30 

0.11 

0.36 

0.22 

0.60 

0.46 

0.62 

0.50 

1.51 

0.22 

1.96 

0.35 

2.44 

0.54 

TuTAL 

0.22 

0.41 

0.60 

0.96 

l.  32 

I.  73 

2.31 

2.  98 

SL’JDGE  ( TPJ) 

GENERATED 

UiSCHARbtO 

0.  00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  :  PHELlMl NARV  TREATrtENT 
SLUDGE  HANDLING  TYPE  t  NONE 


PRESENT 

WORTH 

1972 

TABLE  I  S  PRESENT  WORTH  - 

1975  1980  1965 

CAPITAL 

1990 

COSTS  -  C 410001 

2000  2010 

2020 

RESIDUAL 

NEW  PLANT 

46 

52 

52 

37 

SEWERS 

55d 

960 

191 

SEwERS 

319 

1080 

All 

RESIDUAL 

25 

total 

661 

NET  CAPITAL 

698 

7A8LE  11  S  PRESENT  WORTH  - 

■  0.*M.  COSTS 

1972 

1975  I960  1985 

1990 

2000 

2010 

2020 

PLANT 

C  A1000/YR ) 

30 

l  2  3 

4 

6 

8 

10 

SLUDGE 

1  A1000/YK) 

2 

0  0  0 

0 

0 

0 

0 

SEWERS 

(HOJO/YR) 

0 

0  4  4 

10 

10 

10 

10 

total 

I  SI  000/ YK) 

32 

16  8 

15 

16 

'  18 

21 

PRESENT  VALUE  AT  8EG1N- 

NING  OF  PtklUO 

I *1000) 

3 

17  31  47 

110 

123 

139 

0 

PRESENT  WORTH 

U 10001 

3 

14  IB  19 

32 

18 

10 

0 

NET  0.4H.  « 

157 

TABLE  III  s  TOTAL  PRSScNI 

WORTH 

CAPITAL  UIOOO) 

698 

U.+M.  (UOOOI 

157 

LAND  (SlOOO) 

30 

TOTAL  <*10001 

loss 

TAbLE  IV  s  ANNUAL  CUSIS  IllOUU/YR) 

1972 

17  75  19U0  1935 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NFw  PLANT 

A  A  A 

4 

4 

4 

4 

Si.  «FRS 

o9  69 

69 

69 

69 

69 

STrfEtS 

78 

78 

18 

78 

TOTAL 

32 

16  0 

15 

16 

IS 

21 

TOTAL  ANNUAL 

32 

5  oO  ill 

166 

168 

110 

U2 

N* lit  I  i  ANNUAL  tOilS  JU  N  IT  iNLL'Mf  P  f  SLNI  HUT ST  ANP IN»»  BUNOtJ  INlihhTt  DNt  $S 
N-I1E  /  t  An  I  *.,T  ‘•••ill  »F  7  Pfc  f  wAi  I/:*-  O  I-  c.:<  ALL  t  ALlUl  A )  |  J\  S 


WAS  11  *4 rt R  TKCATHLNT  PLAuT 

CORPS 

Uf  ENolNfcERS 

-  survey 

SCOPE 

STUDY 

PL  AH  3  ,  FOWLERS  HILL 

1572 

l97> 

1980 

iv«> 

19*0 

2000 

2010 

2020 

population 

3  320 

4  SdO 

>340 

6190 

7040 

8780 

11 000 

13200 

FLOW  IMGCI 

OOHFSTIC 

iv  jusru  ul 

0.42 

0.03 

A. S3 

o.  03 

0.64 

0-00 

0.76 

0.00 

0.83 

0.00 

1.14 

0.00 

1.54 

0.00 

1.98 

0.00 

TOTAL 

*’oTi  2 

”~o7s3 

0-64 

0.76 

~o7IS 

U14 

1.54 

1.98 

SLUUGF  (IPv) 

GThiCRAt  1 3 
Cl$CHA*CcO 

0.00 

0- JO 

o.oo 

A. 00 

0.00 

0.00 

u.oa 

3.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0  .00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  S  PRELIMINARY  TREATMENT 


SLUDGE  HANOL  IMG  TYPE 

PRESENT 
toOKT  H 

s  HONE 

1972 

table 

1975 

I  t  PRESENT 

1980 

NORTH  - 

1985 

CAPITAL 

1990 

COSTS  -  (*1000) 

2000  2010 

2020 

RESIDUAL 

NEW  PLANT 

35 

40 

AO 

28 

seners 

799 

979 

97 

RESIDUAL 

4 

TOTAL 

126 

NtT  CAPITAL 

329 

TABLE 

II  :  PRESENT 

NORTH 

-  0.*H. 

COSTS 

1972 

1975 

1980 

1985 

1990 

2300  2010 

2020 

PLANT 

IS1000/YR1 

61 

2 

2 

3 

3 

4 

6 

a 

SLUDGE 

(tlOOo/YR) 

4 

0 

0 

0 

0 

0 

0 

0 

SENERS 

«  UUOU/YRI 

0 

4 

4 

4 

4 

4 

4 

4 

TOTAL 

(61000/YR)  ~ 

66 

7 

7 

a 

8 

9 

U 

13 

PRESLNT  VA L Ufc 

AT  BtO|N- 

NINO  HP  P.=  ft  | i>ri 

<113331 

96 

30 

32 

34 

65 

75 

88 

0 

PRESLNT  .ORTH 

(ilOOul 

96 

24 

18 

14 

19 

11 

6 

0 

NET  0.44.  * 

192 

(ABLE  111  :  TJIAL  Present  north 


CAPITAL 

(11000) 

329 

n.wi. 

1 6103U) 

192 

LAND 

UUJO) 

20 

TCT  AL 

(61030) 

1041 

T  ABLE 

IV  t  ANNUAL  COSTS 

( % 1030/V  ft ) 

1472 

197} 

198^ 

1985 

1990 

2300 

2010 

2020 

amkal  capital 

HJ'R  PLANT 

3 

3 

3 

3 

i 

3 

3 

SkH.» 

TO 

70 

10 

70 

73 

70 

70 

TOtAL  u.m. 

66 

7 

? 

8 

5 

9 

ii 

13 

TOTAL  A  «N,IAL 

66 

oi 

Ul 

82 

82 

83 

85 

8T 

NlTt  1  :  V.Nil.i'. 

cusfi  i)  1  r  INCLU.II 

I"i  >#  NT 

uU f  >  f  AN  3 IN 

+  jON'JCt) 

INULOfcUNiiSS 

N'T(  ?  1  \  1  111 

»l  ’  *  T ,  >i  7  »>;  f  • 

•i  T  •  '  1  JSf  3  T  >  r\  Ml 

LALCULAI  IlIMS 

rife 


m 


WASTEWATER  TRFA I HtNf  PLANT 

CORPS 

IF  ENG IN 

cLRS  -  SURVEY 

SCUPE 

STUDY 

PLAN  8  •  NtWrMJRY  TUP 

19T2 

19  rcj 

i960 

1985 

1990 

20u0 

2010 

2020 

PUPULAT1 ON 

30D0 

35Q5 

4170 

4845 

5:>20 

6910 

8090 

10300 

FLUU  (NG'O 

OUNFSTIC 

INDUSTRIAL 

0.33 

0.00 

0.41 

0.00 

0.50 

0.00 

0.59 

0.00 

0.69 

0.00 

0.90 

U.00 

1.13 

0.00 

1.54 
0.  00 

TOTAL 

0.  33 

5741 

u.50 

0.59 

0.69 

0.90 

1.13 

1.54 

SLUDGE  1TPDI 

GENERATED 

DISCHARGED 

?.c 

Si 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  S  PREL ININARY  TREATNENT 
SLUDGE  HANDLING  TYPE  2  NONE 


TABLE  I  l  PRESENT  WORTH  -  CAPITAL  COSTS  -  (AlOOOJ 


PRESENT 

WORTH 

1972 

1975 

1900  1965 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT  30 

34 

34 

24 

SEtaEH  S  211 

7TS 

2*5 

RESIDUAL  12 

TOTAL 

310 

NET  CAPITAL  229 

TABLE 

:  II  »  PRESENT  NORTH  -  0.*M.  COSTS 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

PLANT  OloOO/YK) 

48 

2 

2  3 

3 

4 

6 

8 

SLUDGE  l»10UO/YIO 

3 

0 

0  0 

0 

0 

0 

0 

SEKEKS  ttlOOO/YRI 

0 

0 

0  0 

3 

3 

3 

3 

TOTAL  1 $1000/YR) 

52 

2 

2  3 

7 

H 

*  9 

12 

PRESENT  VALUE  AT  BEGIN- 

NING  UF  PERIOD  t $10001 

71 

10 

12  21 

55 

64 

76 

0 

PRESENT  wOR TH  C$1000) 

71 

b 

7  9 

16 

9 

5 

0 

AFT  0. ♦M.  »  127 

table 

ill  :  TOTAL  PRESENT  WORTH 

CAPITAL  1  $1000) 

229 

U  •  +  H •  (HUGO) 

127 

LAND  (SUOOl 

15 

TOTAL  ISIOOO) 

371 

TABLE 

iv  :  annual  costs 

t IIOOO/YRI 

I9f  2 

1975 

I9h0  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

Nt  4  °LAST 

2 

2  2 

2 

2 

2 

2 

ScUFRS 

51 

51 

51 

51 

IUIAL  l).M. 

52 

2 

2  3 

7 

8 

9 

12 

TOTAL  ANNUAL 

52 

4 

5  9 

61 

62 

64 

"66 

NOTE  l  *  ANVJAI  COSTS  DO  Nt*f 

includ* 

PRiSlnT 

outstanding  imnulo 

I  NDtd  TlDN*.  Sb 

N.lTf:  7  :  AN  iNf  <uj1  <»U  IE 

7  PtkClNI  -AS  us:  0  ECii  All  CALCULATIONS 

WASTEWATER  TREATMENT  PLAN T 


corps  of  engineers  -  survey  scope  study 


PLAN  A  ,  CHAGRIN  FALLS 


1972 

1 0  IS 

1980 

ms 

1990 

2000 

2010 

2020 

POPULATION 

7591 

113*4 

1509/ 

22  705 

30)13 

3856* 

*592* 

51296 

PLOW  INGOT 

COM? ST 1C 
INDUSTRIAL 

o.o* 

0.15 

1.33 

O.lb 

1*82 

0.16 

2.78 

0.16 

3.75 

0.16 

5.02 

0.17 

6. *3 

0.  17 

7.69 

0.14 

TOTAL 

0.99 

T5 

1.9b 

2.9* 

3.  91 

5.19 

6.60 

7.87 

SLUDGE  ITPOl 

tot  Nr  TATE  0 
DISCHARGED 

0.00 

0.  00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  00 
0.00 

TREATMENT  PLANT  TYPE  I  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  I  NONE 


TABLE 

I  X  PRESENT 

WORTH 

-  CAPITAL 

COSTS  -  1810001 

PRESENT 

WORTH 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT 

SEWERS 

SEWERS 

SEWERS 

43 

3160 

195 

108 

9* 

3672 

336 

720 

9* 

67 

387 

67 

*32 

RESIDUAL 

36 

TOTAL 

953 

NET  CAPITAL 

3511 

TABLE  II  > 

PRESENT 

WORTH 

-  C.*N.  COSTS 

1972 

1975  1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

ISIOOO/YR) 

123 

3 

* 

6 

6 

u 

1* 

17 

SLUDGE 

ItlO'JO/YRI 

6 

0 

0 

0 

0 

0 

0 

0 

SEWERS 

1 81000/ YR 1 

0 

19 

21 

21 

21 

24 

2* 

2* 

TOTAL 

I  81000/ YR) 

no 

22 

25 

27 

29 

35 

39 

41 

PRESENT  VALUE  AT  BEGIN- 

NING  C1F  PERIOD 

1 810001 

199 

94 

ioa 

117 

230 

263 

24* 

0 

PRESENT  NORTH 

1810001 

199 

80 

63 

50 

64 

39 

21 

0 

NET  U.+M.  • 

520 

TAHlt  111 

s  TOTAL 

Prtk  SENT 

WORTH 

CAPITAL  ISlUOOl 

3511 

0.4N. 

( 810001 

520 

Land 

111009)  0 

TOTAL 

1810001 

4031 

TABLE  IV  t 

ANNUAL 

COSTS  { 4 1000/ YH  1 

1972 

19/5  IVJO 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NtW  PLANT 

7 

7 

7 

7 

7 

7 

7 

SfcWEHS 

230 

2  HO 

280 

280 

280 

280 

280 

SEWERS 

2* 

2* 

2* 

2* 

2* 

2* 

SEWERS 

52 

52 

52 

TOTAL  0.*N. 

130 

22 

25 

27 

29 

35 

39 

*1 

TOTAL  ANNUAL 

ISO 

310 

33/ 

339 

3*1 

*00 

*03 

*05 

NOT F  I  I  ANt.UAL  ClSfS  0*1  Nil  INCLUO.  PR.  SlNT  OUTSTANDING  JUNOEo  1  NUUJTION;  SS 
NOTE  l  !  AN  l;jt,,:Nl  <.U,  .if  t  PlRC-UI  <V.  U.En  TlA  ALL  CALLULAUUNS 


WASTEWATER  trl a  tment  plant 


CURPS  OP  ENG lNEEpS  -  SURVEY  SCOPE  STUDY 


PLAN  M  ,  FAIaHIAMT  kJAU 


19/2 

I  9/> 

1980 

19b  5 

1990 

2000 

2010 

2020 

POPULATION 

628 

255o 

4485 

8457 

12430 

16450 

20030 

22680 

FLOW  1  MG  J) 

DOMESTIC 

0.07 

0.31 

0.34 

1.05 

1.55 

2.14 

2.80 

3.40 

INDUSTRIAL 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0. 00 

0  .no 

TOTAL 

olo7 

0.  31 

0.54 

”'TTo5 

FTsi 

2.14 

2.60 

FTso 

SLUDGE  (  TPDI 

GENERATED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

ui SCrtARwfcU 

0.00 

G.00 

O.OJ 

0.00 

0.00 

0.00 

0.  00 

0.  00 

TfXEATMfc  NT  PLANT  TY  Pir  S  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  S  NONE 


TABLE 

l  s  PkCSENT 

WORTH  -  CAPITAL 

COSTS  -  ItlOOOl 

PRESENT 

WURTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

residual 

NEW  PLANT  49 

56 

56 

39 

SEMLRS 

587 

720 

SEWERS 

147 

498 

199 

AES  1  DUAL  12 

707  At 

311 

NET 

CAPITAL  772 

table 

II  :  PRESENT 

WORTH 

-  0 .♦*.  COSTS 

1*772 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

uiooo/rxi 

9 

l 

1 

3 

5 

7 

9 

11 

SLUDGE 

( 11000/ VK» 

0 

J 

0 

0 

0 

0 

0 

0 

SEWERS 

111000/ VRI 

0 

3 

3 

3 

6 

6 

6 

6 

TOTAL 

in  jja/VKl 

9 

4 

5 

7 

11 

13 

15 

17 

PRESENT 

VALUF  AT  BEGIN- 

NING  OF 

PER IGU  (41000) 

17 

20 

25 

37 

B5 

99 

114 

0 

PRESENT 

WORTH  ItlOOOl 

17 

16 

1* 

15 

25 

15 

6 

0 

NET  O.M.  •  113 


TABLE  III  :  TOTAL  PRESENT  WORTH 


CAPITAL  <410001  772 

0.**.  UlOUO)  ns 

LAND  1 41 GuO)  0 

TOTAL  I  4 1 JOO )  485 


annual  capital 

NEW  PLANT 
SsWTR  s 
SEWERS 

tutal  u .♦*. 

Tut al^ annual 


iarll  IV  :  annual  costs  uiooo/yri 


1972 

1975 

1980 

1905 

1990 

2  OOu 

2010 

2020 

4 

4 

4 

4 

4 

4 

4 

52 

52 

52 

52 

52 

52 

52 

36 

36 

46 

36 

9 

4 

5 

T 

11 

U 

15 

IT 

9 

61 

M 

63 

~~  103 

105 

For 

109 

NCTF  t  I  ANNUAL  COSTS  U)  No  I  INtl  J.Jl  P->*  juNT  (JUT  Sf  mM/1Ni*>  .Uf;ot  D  lYJLlTtDNt  sS 
NOTE  .?  i  AN  iwlr *».  ST  '»Alc  If-  7  PL  T.tNf  *A  S  Uy*l»  HIA  ALL  CALCUlMIONS 


WASTE fcATCR  IkfcATNcNT  PLANT 


CORPS  0$  ENGINEERS  -  SUKVbY  SCOPE  STUDY 


PLAN  5  •  CHAGRIN  tm  BRANCH 


1972 

IV 15 

1930 

IV?  s 

1990 

2000 

2010 

2020 

PUPW.9T10K 

Ml) 

5205 

5990 

69*5 

7960 

9600 

11)90 

13020 

PLOW  |*D> 

DOMESTIC 

INOUSTAIAL 

0.49 

C.00 

O.Ol 

J.  00 

0.72 

0.00 

0.86 

o.ou 

1.00 

0.  00 

1.25 

0.00 

1.58 

0.00 

1.95 
0.0 0 

TOTAL 

0;99 

O.oi 

0.  72 

0.  St 

1.00 

1.25 

1.58 

1.95 

SLUOoE  If PD) 

DENE RAT EO 

01 SCHARGEO 

0.00 

0.00 

0.00 

0.00 

O.QU 

0.00 

0.  00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TAEaTHlNV  PLANT  TYPt  *  PRELIMINARY  TREATMENT 
SLUOGE  HANDLING  TYPE  l  NONE 

TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  <$1000! 


PRESENT 


WORTH 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT  35 

40 

40 

28 

StWER$ 

668 

819 

01 

Sfc.FSS 

315 

592 

108 

aesioiML  « 

total 

ila 

NET 

CAPITAL  loll 

TABLE 

11  J  (>HESeNf  WC2TH  - 

C.  ♦M.  I 

cusis 

1972 

1975 

19)3 

1985 

1990 

2000 

2010 

2020 

PLANT 

<  $ 1090/YRI 

71 

2 

3 

3 

4 

5 

6 

8 

SLUOGE 

1  $1 UOO/YRI 

S 

0 

0 

0 

0 

0 

0 

0 

SEWERS 

(  $  1000  7 YR  I 

0 

4 

6 

- 

6 

6 

6 

6 

6 

TOTAL 

(  $ 100U/YR) 

76 

6 

'To 

u 

12 

rn 

15 

PRESENT 

VALUE  AT  BEGIN- 

NINO  OF 

PERir.U  <$10001 

107 

34 

42 

44 

0? 

91 

102 

0 

PRE  SENT 

WURTH  <$1000! 

107 

27 

24 

18 

24 

13 

7 

0 

NET  C.*M.  •  224 


Mbit  111  :  TOTAL  PRESENT  WOr  TH 


CAPITAL 

l  $10001 

toil 

().♦*• 

<  » 10.131 

224 

land 

<  $1000) 

20 

TOTAL 

1 $1000) 

12SS 

T Aril  t  IV  s  ANNUAL  COSTS  I  i i:i*;*j/Yi| 


1972 

1919 

19  iO 

1905 

IT-.' 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NTH  PLANT 

i 

3 

3 

A 

\ 

3 

3 

SEWERS 

53 

59 

>9 

*.»9 

59 

59 

59 

StWeKS 

39 

19 

i  t 

59 

39 

39 

TOTAL  n.*M. 

76 

4 

9 

10 

1  1 

1  2 

1  J 

15 

tutal  annual 

76 

u9 

a  i 

1 1  2 

l  1  ■' 

t  L  » 

115 

116 

NlTt  l  *  A.tfjO'L  COSTS  .*0  N*  I#  INCLUiH  "H  »•  M  HUTSl  AT  vlN  •  .Mi.v, 

NOTE  2  i  AN  lOf  ti*lSl  *<  Al  b  7  PEACV't  >  USED  tit-  Ml.  I.  SLCULA  f  tt'N  > 


WASTEWATER  TREATMENT  PLANT 

CORPS 

Of  ENGINEERS 

-  survey  slupe 

sruov 

PLAN  8  ,  BUTTERNUT  CREEK 

17/2 

1775 

19  30 

1905 

1990 

2000 

2010 

2020 

PUPULAFI DM 

2160 

263u 

3000 

3540 

4000 

5080 

6360 

7800 

FLGW  (MODI 

OiiHE  STIC 

0.24 

0.31 

0.37 

0.4* 

0.50 

0.66 

0.69 

1.17 

1  NOUS  r -UAL 

Q.UO 

0.00 

0.  00 

0.00 

0.00 

0.00 

0.00 

0.00 

total 

0.24 

0.31 

0.37 

0.44 

0.50 

0.66 

0.89 

I. IT 

SLUDGE  ITPOI 

GENERATED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

UISCHARGfcO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PcAf4T  TYPE 

i  PRELIMINARY  TREATMENT 

SLUOGE  HANDLING  TYPE 

:  NONE 

TABLE 

I  l  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  UIOOOI 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  RES10UAL 

NEW  PLANT  24 

28 

28 

19 

SEWERS  391 

480 

48 

SEVERS  272 

448 

93 

R  E  SIDUAL  6 

TOTAL  161 

NET  CAPITAL  682 

table 

II  1  PRESENT 

WORTH 

-  G.4M.  COSTS 

1972 

1975 

198U 

1985 

1990 

2000 

2010 

2020 

PLANT  ItlOOO/YRI 

3S 

2 

2 

2 

3 

4 

5 

7 

SLUOGE  1*1000/7*1 

2 

0 

0 

0 

0 

0 

0 

0 

SEWERS  C  i 1000/ VRI 

0 

2 

4 

4 

4 

4 

4 

4 

TOTAL  ( ilOOO/YR  1 

37 

4 

7 

7 

8 

9 

10 

12 

PRESENT  VALUE  AT  BEGIN- 

NING  OP  PERIOD  UIOOOI 

54 

23 

30 

32 

60 

69 

80 

0 

PRESENT  WORTH  1*1000) 

54 

19 

17 

13 

17 

10 

6 

0 

NET  0.»N.  *  139 

table 

111  :  TOTAL 

PRESENT 

NOR  TH 

CAPITAL  1  HOoO) 

682 

0.«M.  ($1000) 

139 

LAND  1  A 10001 

12 

TOTAL  ($1000) 

833 

TABLE 

IV  t  ANNUAL 

COSTS  UiOOO/YR) 

1972 

1975 

I9bu 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

2 

2 

2 

2 

2 

2 

2 

SEWERS 

34 

34 

34 

34 

34 

34 

34 

SEWERS 

33 

33 

33 

33 

33 

33 

TOTAL  O.M. 

37 

4 

7 

7 

8 

9 

10 

12 

TOTAL  ANNUAL 

37 

41 

77 

78 

78 

79 

81 

33 

Mill  f  1  *  AMUAL  t.**T6  *K)  NUT  IlLLUOt  .■RESENT  OUTSTANDING  HUNPCO  INLl^T LJNe SS 
NOTC  2  t  AN  I NTfcKC  S  f  uATk  itf  f  PEKCcNf  WAS  UStiJ  FOH  ALL  t  ALCULA  T  |  UN  S 


& 


WASTEWATER  TREATMENT  PLANT 

CUPPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

SlUOY 

PLAN  8  ,  EAST  CLARIDUN 

1972 

1915 

I960 

1985 

1990 

2000 

2010 

2020 

POPULATION 

730 

950 

1170 

1425 

1660 

2380 

2700 

3200 

FLCH  (KGO» 

ot.MEsnc 

I  NOUST  RIAL 

o.os 

0.00 

o.u 

o.uo 

0.14 

0.00 

0.17 

0.00 

0.21 
0.  00 

0.31 

0.00 

0.39 

0.00 

0.48 

0.00 

TOTAL 

0.08 

0.1 1 

0.14 

0.17 

0.21 

0.31 

0.39 

0.48 

SLUOGE  <  TPDI 

GENERATE.) 

01 schargeo 

0.00 

0.  00 

0.00 

0.00 

0.00 

o.uo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  *  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  S  NONE 


TABLE  1  s  PRESENT  WORTH  - 

CAPITAL 

COSTS  -  IA1000) 

PRESENT 

WORTH 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

RE  S I OUAL 

NEW  PLANT 

16 

18 

18 

12 

SEWERS 

97 

120 

12 

Of  S  1  DUAL 

0 

TOTAL 

24 

MET  CAPIT  AL 

1X3 

TABLE  11  *  PRESENT  WORTH 

-  O.^M.  COSTS 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

— plaalt - 

SLUOGE 

UWIIOWW 
t  SIOOO/YAI 

- Jl—  - 

_1_  _1 

.  2- 

3 

0  0  0 

0 

0 

0 

0 

SEWERS 

«»1000/Yi0 

0 

0  0  *  0 

0 

0 

0 

0 

TOTAL 

< S1000/YRI 

12 

112 

2 

3 

4 

5 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

iSlOOOl 

17 

7  8  10 

22 

28 

34 

0 

PRESENT  WORTH 

uio  ooi 

17 

6  5  4 

6 

4 

2 

0 

NET  ()•♦*•  « 

46 

TABLE  III  :  TUTAL  PRESENT 

WORTH 

CAPITAL  IS1000) 

113 

0.4N.  ISIUU01 

46 

LAND  U1000I 

5 

TOTAL  UIOOOI 

164 

lAL.Lt  IV  :  ANNUAL  COSTS  IS  1000/ TR) 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

ANNUAL  C API TAL 

NEW  PLANT 

1  1  1 

1 

l 

1 

L 

St  WERS 

b  8  8 

8 

8 

8 

8 

TOTAL  n.AM. 

12 

1  1  2 

2 

3 

4 

5 

TUTAL  ANNUAL 

12 

11  12  12 

ii 

13 

14 

15 

NOTE  I  t  ANNUAL  COSTS  ;>(J  rtJf  INCLUDE  «»«USfM  OUTSTANDING  HONUfcO  INDLB  T  F  ONE  SS 
NOT f  2  *  AN  IrfTtRFSf  «ATf  w ,f  l  PEM.l*T  MS  UStU  HM  All  CALCULATIONS 


WASTE'IATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  ,  BURTON 


POPULATION 

2800 

3950 

5100 

6350 

7600 

8700 

11200 

13300 

FLOW  (MGD) 

DOMESTIC 

0.31 

0.U6 

0.61 

0.78 

0.95 

1.13 

1.57 

1.99 

industrial 

0.6* 

0.70 

0.77 

0.8* 

0.92 

1.15 

1.38 

1.62 

TOTAL 

0.95 

1.16 

T7T8 

17^2 

1.87 

TTzB 

2.95 

3TST 

SLUDGE  (TPO> 

GENERATED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

DISCHARGED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

treatment  plant -type  :  preliminary  treatment 
sludge  handling  type  :  none 


PRESENT 

WORTH 


TABLE  I  ;  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1000) 


1972  1975 


1980  1985 


NEW  PLANT 
SEWERS 
SEWERS 
SEWERS 


RESIDUAL 
NET  CAPITAL 


table  II  !  PRESENT  WORTH  -  0.*M.  COSTS 


PLANT 

(S100O/YR) 

128 

3 

* 

5 

6 

7 

9 

11 

SLUDGE 

(  $  1000/ YR  ) 

« 

0 

0 

0 

0 

0 

0 

0 

SEWERS 

(  $1000/  YR  ) 

0 

* 

7 

7 

B 

8 

8 

8 

TOTAL _ 

(S1000/YR) 

138 

ft 

— n 

12 

1* 

i5  . 

_ _ IB 

....  20 

PRESENT  VALUE 

AT  06GIN- 

*2 

135 

NING  OF  PERIOD 

($1000) 

194 

50 

55 

107 

120 

0 

PRESENT  WORTH 

($1000) 

194 

3* 

29 

23 

31 

18 

10 

0 

NET  0.*M.  = 

$39 

TABLE  I  I  1 

:  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 
0.«M.  ($1000) 
LAND  ($1000) 


TOTAL  ($1000) 


TABLE  IV  :  ANNUAL  COSTS  ($1000/YR) 


ANNUAL  CAPITAL 
NEW  PLANT 
SEVERS 
SEWERS 
SEWERS 
TOTAL  0.*M. 

TOTAL  ANNUAL 


i$*  iT? 


4 

* 

t 

t 

* 

* 

70 

70 

70 

70 

70 

70 

35 

35 

35 

35 

35 

35 

17 

17 

17 

17 

11 

12 

It 

« 

15 

18 

20 

122 

122 

1*2 

1*3 

1*5 

1*8 

TANO  INF. 

BONDED 

indebtedness 

NOTE  2  ;  AN  INTCREST  RATE  OF  7  PERCENT  WAS  USFD  FOR.  ALL  CALCINATIONS 


WA  S  TE  WA  TEK  fkE  AT  HE  NT  PLA.Jl 


tCRPS  OF  tNolN. l«S  -  SURVEY  SCOPE  SIUOV 


PLAN  H  .  Alir.'jKrj  TwP. 


lv/2 

|V7> 

1 9  BO 

1  985 

1990 

2000 

2010 

2020 

POP  IH  A  T I  UN 

1550 

1940 

2  330 

2725 

3120 

4010 

4930 

5c00 

FLC’W  (PoO) 

Ol»  «r  STIC 
INDUSTRIAL 

0.1? 

0.00 

0.22 

0.00 

0.23 

0.  00 

0.33 

0.00 

0.  39 

0.00 

U.  53 
0.00 

0.69 

0.00 

0.84 

0.00 

Total 

0.17 

0.22 

0.28 

0.33 

0^39 

0.53 

o7b9 

0.64 

SLUO&e  (IPO) 

litNC  <  AT  EO 

Ut  SCHAPCEO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  UO 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  *  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  S  NONE 


TABLE 

1  *  PRESENT 

WURTH  - 

CAPITAL 

COSTS  -  ( 11000) 

PRESENT 

WORTH 

1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT 

22 

25 

25 

17 

SE  *fRS 

195 

336 

67 

RESIDUAL 

3 

TOTAL 

85 

NET  CAPITAL 

214 

TABLE 

II  X  PRESENT 

WORTH  - 

0. • M.  COSTS 

1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

PLANT 

( 41000/ YK) 

24 

l 

2 

2 

2 

4 

5 

b 

SLLIOGc -  - 

4  4400U2  Y.s) 

-  ..0 - 

. 0 

~U  - 

..  O- 

---■  0- 

. 0 

0 

SEVERS 

(  UOOQ/Yk) 

0 

0 

1 

1 

1 

1 

1 

1 

TOTAL 

(Si  000/ YR  1 

26 

1 

3 

4 

4 

5 

6 

8 

PRESENT  VALUE  AT  3LGIM- 

NINC  UF  PEKlllO 

1 11000) 

35 

11 

16 

iu 

36 

44 

52 

0 

PR F  SENT  WOP.  TH 

(11000) 

35 

9 

9 

7 

10 

6 

4 

0 

NET  O. ♦  M.  *  84 


TAliLfc  Ill  :  IUIAL  PrtSFNT  WfRTH 

CAPITAL  ISlOOO)  214 
U.AM.  (1 1000)  84 
land  mojoi  b 


TOTAL  IftlOOO)  306 


taolc  iv  :  annum  costs  iiicuo/yki 

1^72  1975  1930  )d?5  1990  2000  2010  2020 


ANNUAL  CAPITAL 

NEW  PL  M I  1  1  1  1  1  l  l 

SEWERS  2  A  24  24  24  24  24 

TOTAL  J*»M«  26  1  3  4  4  5  6  6 


T01AL  ANNUAL  26  ->  J0  3)  >0  31  33  "  J4 


N'T  IF  1  :  iir.ViM.  C'iSTj  imi  Nil  IDCLju  r’r,  ,M  HUT  S  T  ANO  1  •*  •  ')  I  1  r -iN:.  Si 

NiiTC  2  :  AN  (ill  U  SI  <ofc  I  IF  7  Pi  '+a*1  >AS  USU  EUR  ALL  C  \LU»L  A]  |i!\ > 


UASTEWATtR  latMHENt  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

sruor 

plan  b  •  iray  iwp. 

1972 

197* 

1900 

ms 

1990 

2000 

2010 

2020 

PQPULAT  ION 

820 

1015 

12*0 

1465 

1600 

2230 

2720 

3>V0 

PLOW  (MOD) 

O  Vi.-ST  |C 
INDUSTRIAL 

0.09 

0.00 

0.  12 
0.00 

0.15 

0.00 

0.18 

o.uo 

0.21 
0.  00 

0.29 

0.  00 

0*10 

0*00 

0.47 

o.oo 

TUTAL 

0.09 

0.12 

0.15 

o.  is 

0.21 

0.29 

0*30 

0.*7 

SLUDGE  (TPOI 

GfcNfc RATED 

III  SCHARCLU 

0.00 

0.  00 

o.oO 

0.00 

0.00 

0.00 

O.cO 

0.00 

0.00 

0.00 

0.00 

0,00 

0.00 

0*00 

o.oo 

0.00 

TREATMENT  PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  :  NONE 


TABLE  1  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  (*1000) 


PRtSENT 

WURTH  1972  I  *75  19*0  L9bS  1990  2000  2010 


NEW  PLANT  16 

ft  E  SlOliAL  O 

NET  CAPITAL  15 


19/2 


10 


TABLE  II  :  PRESENT  WORTH 
197*  1900  190* 


O.+N.  COSTS 

1990  2000 


10 


2010 


PLANT 

SLUuGJ 

SEWFKS 

1  *1000/ YK ) 

1  *luQO/YR) 

I *1000/ YR  ) 

15 

1 

0 

TOTAL 

|*1000/YR)  ~ 

14 

PRf  SENT 

VALUE 

AT  UEGIN- 

NING  OF 

PERIOD 

1 *1000) 

20 

PRESENT 

WORTH 

1*1000) 

20 

Net  0.  *M*  *  44 


TAhLt  111  s  TOTAL  PRESENT  WORTH 


capital  I  *1000  I  15 

U.»M.  (S 1000) 

LANJ  ISlOOO)  5 


TOTAL  1*1000) 


19/2 

table 

1/75 

IV  1  ANNUAL 

lVbu 

COSTS  UlOOO/YR) 

190P  1990 

2000 

2010 

ANNUAL  CAPITAL 

Nc*  PLANT 

1 

l 

1  1 

i 

1 

TOTAL  U*»M* 

14 

1 

1 

1  2 

2 

- 

1 

T dial” annual 

14 

2 

2 

i  ) 

5 

NOT c  t  t  ANNUAL  Costs  .>  ■  W.iT 
NfJTF  2  i  AN  IMiKlsT  RAT  I  •> 


InCiudl  pm. sint  tiursUMiv;  bumold  INOIRUON^SS 
/  Pt-CiMf  Ik  AS  OSLO  ICR  *LL  CALCOlAT  lUNS 


2020 


total 


2020 


4 

0 

0 


4 


0 

0 


2020 


1 

4 


* 


RESIDUAL 


12 

U 


WASTtuATER  TREATMENT  PL  AMT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  ,  MANTUA 


19  72 

1975 

I9d0 

19fj5 

1990 

2000 

2010 

2020 

PUPULAT ION 

1440 

1645 

1850 

2115 

2360 

2940 

3620 

3975 

FLUW  IMG.T) 

Di>Mi  STIC 

industrial 

0.16 

0.  13 

0.19 

0.14 

0.22 

0.15 

0.27 

0.16 

0.  33 
0.17 

0.38 

0.20 

0.51 

0.23 

0.60 

0.26 

total 

0.29 

0.33 

0.37 

0.43 

0.50 

0.58 

0.  74 

0.  86 

SLUOGt  1TPUI 

GENERATED 

D1  SCHARGED 

0.00 

0.00 

0.00 

0.00 

0.00 

0  .uo 

0.  00 
0.00 

0.  00 
o.oo 

0.00 

0.00 

0.00 

0.  DO 

0.00 

0.00 

TREATMENT  PLANT  TYPE  *  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  *  NONE 


TABLE  I  X  PRESENT  WORTH  - 

capital 

COSTS  -  1  SI 000) 

PRESENT 

WORTH 

1912 

1970  1980  1985 

1990 

2000 

2010 

2020 

RESIDUAL 

NEW  PLANT 

22 

25 

25 

IT 

RESIDUAL  0 

TUIAL 

17 

NET  CAPITAL  21 

T»dLE  11  s  PRESENT  NORTH 

-  O.+M.  COSTS 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

PLANT 

MlOOu/YAI 

42 

2  2  i 

3 

4 

5 

6 

SLUOGE 

ItlCOO/YRI 

J 

0  0  0 

0 

0 

0 

0 

SEWERS 

tilOOO/YRI 

0 

0  0  0 

0 

0 

0 

0 

TOTAL 

(SlOOO/YRJ 

45 

2  2  3 

3 

4 

5 

6 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

1  A 10001 

61 

10  12  14 

29 

35 

43 

0 

PRESENT  WORTH 

(SIOOOI 

61 

d  7  6 

8 

5 

i 

0 

NET  P.*H.  - 

102 

1  ABLE  111  :  TUIAL  PR  F  N  c  NT 

WURTH 

CAPITAL  1S1000) 

21 

U.  ♦  M.  ISIOUOJ 

101 

l AND  1 SIOOOI 

0 

TOTAL  (SlOOO) 

122 

TABLE  IV  *  ANNUAL  COSTS  (SlOOO/YRJ 

19  72 

1975  19G0  1985 

1990 

2000 

Pino 

2020 

ANNUAL  CAPITAL 

" 

n:w  PLANT 

1  1  1 

l 

l 

l 

1 

TOTAL  o. »N. 

4S 

2  2  3 

3 

4 

5 

6 

TOIAL  ANNUAL 

45 

4  4  5 

5 

6 

i 

8 

NOTE  i  f  ANNUAL  C'!ST$  00  NOT  IrtCLUU*  PR  (.St  NT  OUT  STANDING  O  I  4l>F  J  TLi>.V>  S’, 

NJIE  2  I  AN  INItRhST  RAIL  IP  7  PL.-CIRT  mAS  USED  I  UK  AIL  CALCULATIONS 


c. 


1 


nastemater  treatment  plant 

COUPS 

OF  ENGINEERS 

-  sup vet 

SCOPE 

STUDY 

PLAN  B  .  RANDOLPH  TUP. 

- ... 

-1972-  - 

.1975 - 

I960 - 

1965  - 

■1990.  - 

_ 2000— 

- 2010. 

_ 2020. . 

POPULAT  ION 

1020 

2160 

2500 

2650 

3200 

3940 

6650 

5000 

PLOW  INGOI 

iJOMtSTIC 

INDUSTRIAL 

0.20 

0.00 

0.23 

0.00 

0.30 

0.  JO 

0.35 

0.00 

0.40 

0.00 

0*50 

0.  00 

0.65 

0.00 

0.75 

6.00 

TOTAL 

0.20 

0.25 

0.30 

0.35 

6.40 

0.50 

0.65 

0.75 

SLUDGE  ITPDI 

GENERATED 

DISCHARGED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 
0.  00 

TREATMENT  PLANT  TVPt  t  PRELIHINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  t  NONE 


PRESENT 

WORTH 

1972 

TABLE 

1975 

I  )  PRESENT  NORTH  - 

1900  1905 

CAPITA!  COSTS  -  (61000) 

1990  2000  2010 

2020 

RESIDUAL 

NEW  PLANT 

20 

23 

23 

1. 

SENERS 

1T2 

211 

21 

RESIDUAL 

1 

TOTAL 

37 

NET  CAPITAL 

191 

TABLE  II  I  PRESENT  NORTH  -  0.»N.  COSTS 


1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

PLANT 

If  1000/ YR) 

29 

2 

2 

2 

3 

4 

5 

* 

SLUDGE 

1 f 1000/ VR) 

3 

0 

0 

0 

0 

0 

0 

0 

SENERS 

IflOOO/YK) 

0 

1 

1 

1 

1 

1 

1 

1 

TOTAL 

If  1000/ VR) 

32~ 

5 

3 

3 

4 

5 

A 

7 

PRESENT  VALUE  AT  BEGIN- 

NING  UP  PERIOD 

1  SlOUOi 

46 

13 

15 

16 

32 

39 

46 

0 

PRESENT  WORTH 

1010001 

46 

10 

9 

6 

9 

5 

3 

0 

NET  O.^N.  ■ 

91 

TABLE 

III  *  total 

PRESENT  WORTH 

CAPITAL  I01UOOI 

191 

0.»M.  (010001 

91 

LAND  1010001 

a 

TOTAL  If  10001 

290 

TABLE 

IV  *  ANNUAL 

COSTS 

If I 000/Yft) 

1972 

19/5 

1900 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

1 

i 

1 

1 

1 

t 

1 

SEWERS 

15 

15 

15 

15 

15 

IS 

IS 

TOTAL  ')•+*• 

32 

3 

3 

3 

4 

5 

6 

? 

TOTAL  ANNUAL 

32 

20 

20 

20 

il 

22 

23 

24 

NOTE  |  t  ANNUAL 

Costs  tpi  nut 

INCLUDE 

pa.  st nt 

outstanding 

UGNOCO 

INDEBTEDNESS 

NUTt  7  t  AH  INItH.il  R  AT  r  UF  T  PERCENT  R  AS  USED  EGA  ALL  CALCULAIIUNS 


MAS7£«AT£A  fHEATMcNT 

PLANT 

CORPS 

OP  ENGlNfctKS  -  SURVEY 

scope 

stuov 

PLAN  a  •  UPPtM  EAST 

BRANCH 

1972 

1975 

1900 

1505 

1990 

2000 

2010 

2020 

POPULATION 

72? 

idt»3 

3000 

6220 

5660 

o230 

6860 

13ii 

FLU*  INGUl 

uuHtsr ic 

JNOUSTK!  AL 

0.04 

0.00 

0.22 

0.00 

0.36 

0.00 

0.  52 

0.00 

0.64 

0.00 

0.01 

0.00 

0.96 

0.  00 

1.11 

0.00 

TDI  AL 

o.ot 

57*2 

0.36 

0.52 

ol  6  a 

0.81 

0.96 

1.11 

SLUDGE  ilPU) 

GkNfcrtAThU 

OISCHAHGtU 

0.00 

U.  00 

O.u  0 

0.  Ou 

0.00 

O.JO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  00 

0 .00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  *  PKELlHI  NARY  TREATMENT 
KLUDGE  HANDLING  TYPE  l  NUNE 


table  1  1 

PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1  A 10001 

PRESENT 

NORTH 

19/2 

1975  1980 

1983 

1990 

2000 

2010 

2020 

KESl  DUAL 

NEW  PLANT  23 

26 

26 

18 

RESIDUAL  0 

TOTAL 

18 

NET  CAPITAL  22 

TAdLfc  11  X 

PRESENT  WORTH  -  0. AM.  COSTS 

1972 

19/S  1980 

198  5 

1990 

2000 

2010 

2020 

PLANT  (A1UU0/YRI 

0 

1 

2 

3 

4 

5 

7 

6 

SLUOOE  (tlJOO/VR) 

0 

0 

0 

0 

0 

0 

0 

0 

SEWERS  (SlUOJ/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  1 *1000/ VR » 

0 

1 

2 

3 

4 

5 

7 

a 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OP  PERIOD  C$10001 

2 

6 

13 

IT 

38 

45 

53 

0 

PRESENT  NORTH  ISlOOUl 

2 

7 

7 

7 

u 

6 

4 

0 

NET  0.*H.  -  61.2511 

TA9LE  111 

:  TOTAL 

PRESENT 

NORTH 

CAPITAL  ($1000) 

22 

.  .  -  -  •»  -  ’ 

-  -  -  . 

O.fN. 

(I10J0I 

47 

LANO 

($1000) 

0 

TOTAL 

($1000) 

69 

TABLE  IV  : 

ANNUAL 

costs  muoomi 

1672 

19/S  1900 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

Uf.tl  PLANT 

2 

2 

2 

2 

2 

2 

2 

TOTAL  «.♦*. 

0 

1 

2 

3 

4 

5 

7 

8 

TiTAL  ANNUAL 

0 

3 

6 

5 

6 

7 

9 

10 

Nilft  I  X  ANNUAL  UtsIS  uU  WJf  iNClUOt  P«tS;.M  OUTSTANDING  iki'iDkO  INOLOTtvNESS 
NJT*-  2  X  AN  iMfT.lfSf  URTt.  Of  /  Pt-tlcNT  «JA>  JSEU  Hlk  ALL  CAL COL  \T  IONS 


6 


WASTE  WATER  TKEATHtNT  PLANT 
PLAN  H  ,  HINCKLEY 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


population 

1090 

2835 

4580 

6450 

8320 

9600 

10700 

11470 

F IUJ  IHCUI 

00 Mt  STIC 
INOUSTM  At 

0.12 

0.00 

0.33 

0.00 

0.55 

0.00 

0.79 

0.00 

1.04 

0.  00 

1.25 

0.00 

I. so 
0.00 

1.72 

0.00 

TOTAL 

0.12 

B.33 

0T55 

ol  79 

~~U04 

ms 

1.50 

I. 72 

sconce  ctpoi 

to£NC»ATkO 

01  SCHARuFO 

0.00 

0.00 

A.  00 

«.oo 

0.00 

0.00 

0.  00 
0.00 

0.  00 
O.uO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  I  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  «  NONE 


TABLE  1  t  PRESENT  WORTH  -  CAPITAL  COSTS  '  (<10001 


PRESENT 
WURTH  L9T2 


NEW  PLANT 
SEWERS 


RESIDUAL 
NET  CAPITAL 


TABLE  II  I  PRESENT  WURTH  -  0.*M.  COSTS 


19/2 

1915 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

c  tiooomt 

0 

1 

2 

3 

4 

5 

7 

6 

SLUDGE 

1810 OO/YKI 

0 

0 

0 

0 

0 

0 

0 

0 

SEWERS 

UlOOO/YRl 

0 

14 

14 

14 

14 

14 

14 

14 

TOTAL 

(81000/  V*l 

0 

15 

16 

IT 

19 

20 

21 

22 

PfcF$E*T 

VALUE  AT  UEGI9- 

WING  Of 

PEHinD  (510001 

21 

66 

71 

75 

137 

145 

153 

0 

PRESENT 

40*TH  (81u00) 

21 

54 

41 

31 

40 

21 

11 

0 

NET  U.»M.  » 


TArfLE  III  1  TOTAL  PRESENT  WURTH 

CAPITAL  UldOOi  2330 

O.tM.  I  <1  jt'Jl  222 

LAND  (A  1000 1  0 


TOTAL  I <10001 


1  A31E 

IV  1  AN9UAL 

COSTS 

1  8UM<1/Y*I 

19/2 

1575 

1900 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

2 

2 

2 

2 

2 

2 

2 

SEWERS 

204 

204 

204 

204 

2C4 

204 

204 

TrTAl  U.*M« 

0 

15 

16 

IT 

19 

20 

21 

22 

Tl.lAL  ANNUAL 

J 

223 

224 

225 

”~226 

22/ 

228 

229 

V-t<  It  ANNUAL  COSTS  JO 

Nvil 

iNCLUJt 

P-lStNI 

UUTST ANOfNC 

HJNOLO 

tM(ur.n.(pNtss 

i  1  AN  INTFrf t" ST  RATr 

lif- 

7  KtCtN 

1  4h  S  USl  I  TOH  AI  L  CALCULATIONS 

WASTEWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  8  .  MALLET  CAEFR 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

900 

1285 

1670 

2035 

2400 

3080 

3570 

4000 

plow  ihg;j) 

UOHcSf IC 
INDUSTRIAL 

0.10 

0.00 

a.  is 
0.00 

0.2  0 

0.00 

0.25 

0.00 

0.30 

0.00 

0.40 

0.00 

0.50 

0.00 

0.60 

0.00 

TOTAL 

0.10 

0.15 

0.20 

0*  25 

0.30 

0.40 

0.50 

0.60 

SLUDGE  (TPOI 

GENERATED 

DISCHARGED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  00 
0.00 

0.  00 
0.00 

TREATMENT  PLANT  TYPE  <  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  «  NONE 


TABLE  I  :  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 


PRESENT 

WORTH 

1972 

1975 

I960  1985 

1990 

2000 

2010 

2020 

RESIDUAL 

MEM  PLANT 

17 

20 

20 

16 

SEWERS 

168 

182 

18 

RESIDUAL  I 

TOTAL 

32 

MET  CAPITAL  165 

table 

:  II  I  PRESENT  WORTH 

-  0.*M.  COSTS 

1972 

1975 

1980  1985 

1990 

2O00 

2010 

2020 

PLANT 

C  ft luOO/YRI 

12 

1 

2  2 

3 

4 

5 

6 

SLUDGE 

(IIOOO/YR) 

I 

0 

0  0 

0 

0 

0 

0 

SEWERS 

1  % l 000/ YR) 

0 

0 

0  0 

0 

0 

0 

0 

TOTAL 

UlOOO/YRI 

IS 

2 

2  3 

3 

4 

6 

7 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

($1000) 

19 

11 

13  15 

31 

38 

45 

0 

PRESENT  WORTH 

181000) 

19 

9 

7  6 

9 

5 

3 

0 

NET  U.6N.  » 

61 

TABLE 

III  :  TOTAL  PRESENT 

WURTH 

CAPITAL  1*10)01 

165 

U.*H.  tstouo) 

61 

LAND  tilOJu) 

0 

TOTAL  ($1000) 

226 

TABLE 

IV  I  ANNUAL  COSTS  (SlOUO/YR) 

1972 

1915 

1980  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

1 

1  1 

1 

1 

1 

l 

SEWFRS 

13 

13  13 

13 

13 

13 

13 

TOTAL  0. ♦R. 

IS 

2 

2  3 

3 

6 

6 

7 

TOTAL  ANNUAL 

ij 

17 

17  la 

18 

19 

20 

21 

HOT  F  1  1  ANNUM  COSTS  OJ  NUI  INCLUDE  PRlStMT  UUTSTANUlUG  lONT-O  1  NOlIRTEUNESS 
Nt’tc  t  »  AN  INtlKlsf  RA1  L  1)1  f  PlhClM  »*.  USED  FUR  ACL  CALCUIA1I0NS 


Cr 


UASTiiUATfck  TREATfJUU  PLANT 


CORPS  OF  ENGINELRS 


i'JllVLY  SCOPE  STUDY 


PLAN  U  ,  UAVtNHA 


1972 

1975 

1933 

1J35 

1993 

2000 

2010 

2020 

POPULATION 

134  95 

1780  4 

22324 

29/42 

3716.) 

53650 

60220 

74315 

FLOW  (MOD) 

DO*tt  3T  1C 
INDUSTRIAL 

1.43 

0.57 

2.03 

0.62 

2.63 

n.67 

3.66 

3.72 

4.64 

0.77 

7.62 

0.91 

9.55 

1.05 

11.15 

1.19 

TOTAL 

2.05 

2 . 70 

3.35 

•'1.33 

•j.n  . 

3.53 

10.60 

1273* 

SLUuxSr  C  TPD) 

GENERATED 

DISCHARGED 

0.00 

0.00 

0.00 

0.00 

n.oo 

0J0 

0.03 

0.00 

0.00 

0.30 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

treatment  plant  type  :  preliminary  treatment 
SLUDGE  HAND  LINT,  TYPE  S  NONE 


TAOLE 

I  :  PRESENT  WORTH  - 

CAPITAL  COSTS  -  C$1000) 

PRESENT 

1930  1335 

WORTH 

1972 

19/5 

1390 

2000 

2010 

2320 

RESIDUAL 

NEW  PLANT 

in 

125 

125 

89 

SEWERS 

1204 

1476 

147 

RESIDUAL  9 

TOTAL 

23^ 

NET  CAPITAL  T307 

TABLE 

1!  :  PRESENT  WORTH  -  O.+M.  COSTS 

1972 

19/5 

1900  1335 

1993 

2003 

2010 

2020 

PLANT 

C$1000/ YR  9 

202 

5 

6  3 

10 

17 

21 

24 

SLUDGE 

C$1000/TR) 

8 

0 

0  0 

0 

0 

0 

0 

SEWER  5 

CS1030/YR3 

0 

7 

7  7 

7 

7 

7 

7 

TOTAL 

CS1000/YR) 

21Q 

12 

TT  IS 

13 

24 

28 

32 

PRESENT  VALUE  AT  UET.  IN- 

62  70 

NING  OF  PERIOD 

C$13003 

291 

55 

150 

136 

213 

0 

PRESENT  WORTH 

C$1000) 

291 

45 

36  29 

Hi! 

23 

16 

0 

NET  O.+M.  = 

490 

TABLE 

III  :  TOTAL  PRESENT 

WURTH 

CAPITAL  C$1300) 

1307 

D.*M.  C$1000) 

490 

LAND  C$1030) 

0 

TOTAL  C$1300) 

1797 

TABLE 

IV  :  ANNUAL  COSTS  C$1030/Yi!) 

1972 

19/5 

103J  J.3J5 

179“) 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

) 

9  '9 

9 

) 

9 

3 

SEWERS 

106 

13,-  106 

nr 

106 

106 

106 

TOTAL  0.*M. 

210 

12 

14  If 

13 

rn 

28 

32 

TOTAL  ANNUAL 

210 

!.*?•> 

m  H? 

5  Vi 

M I 

"  i'i5 

rrrj 

NOTE  1  :  ANNUAL  COSTS  DO  NOT  fNCLUUC  PRESENT  OUTS TA NO  I  NO  DONOI.J)  INDEBTEDNESS 
NOTl  2  :  AN  I  INTEREST  PATE  Of  7  PERCENT  :VB  USED  TOR  ALL  CALC  $J1.  ATI  (M;  i 


MSrffcAtfcft  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCUPE 

STUD  ¥ 

FLAN  B  •  MEDINA  CO* 

19  72 

IvTS 

I9d0 

1985 

1990 

2000 

2010 

2020 

POPULATION 

3727 

7323 

10920 

13300 

ls&ao 

19749 

243S7 

33333 

PL  JW  (MGO) 

DOME *  IC 
INDUSTRIAL 

0.41 

0.00 

0*84 

0.00 

1.31 

0.  00 

1.64 

0.00 

1.96 

0.00 

2.57 

0.00 

3.41 

0.00 

5.  00 
0.00 

TOTAL 

0.  41 

oTba 

1.31 

1.64 

1.96 

2. 51 

3.41 

5.00 

SL'JDGE  IT  PD) 

GcNEmAT  ED 

DI SCHARGtO 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATNENT  PLANT  TYPE  I  PRELIMINARY  TREATMENT 
SLU06E  HANDLING  TYPE  J  NONE 


table 

:  |  *  PRESENT 

NORTH 

-  CAPITAL  COSTS  -  1*10001 

PRE  SENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

20 20 

RESIDUAL 

NEW  PLANT 

62 

70 

70 

49 

SEWERS 

1090 

1136 

133 

RESIDUAL 

T 

TOTAL 

155 

NET  CAPITAL 

114S 

table 

11  I  PRESENT  NORTH  -  0.»M.  COSTS 

19T2 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 41000/ YR) 

48 

2 

3 

4 

5 

7 

9 

13 

SLUDGE 

1 A1000/YRI 

s 

0 

0 

0 

0 

0 

0 

0 

SEmEAS 

( 4 1000/ YR) 

0 

4 

4 

6 

6 

6 

6 

6 

TOTAL 

1 41000/ YR I 

S3 

9 

10 

11 

12 

li 

ie 

20 

’•RE  SENT  VALUE  AT  BEGIN* 

4ING  OF  PERIOO 

(41000) 

81 

39 

63 

47 

90 

104 

127 

0 

PRESENT  NORTH 

(SLOOOI 

•1 

32 

25 

19 

26 

15 

9 

0 

NET  C. AM.  - 

211 

TABLE 

III  s  TOTAL 

PRESENT  NORTH 

CAPITAL  (410001 

114$ 

U.AM.  <11000! 

211 

LAND  1*10001 

0 

TOTAL  IS1000I 

13SB 

TABLE 

IV  1  ANNUAL 

COSTS 

( 4 1G00/YR ) 

1972 

19TS 

19B0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEU  PLANT 

3 

5 

5 

5 

5 

5 

5 

SEaERS 

94 

96 

94 

96 

96 

94 

96 

OTAL  fJ.AM. 

53 

9 

10 

u 

12 

13 

16 

20 

total  annual 

S3 

in 

112 

113 

114 

115 

116 

122 

UTE  |  :  ANNUAL 

COSTS  On  NJT 

INCLUDE 

PKt-SENT 

OUTSTANDING  tt'JNUcO 

tNOEd  TFDNt  SS 

*OTt'  2  «  AN  INTER*  ST  RATE  OF  T  PLHCtNT  NAS  USED  POM  ALL  CALCULATIONS 


wastewater  treathent  plant 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  a  ,  NEW  MEDINA 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

55*5 

10939 

16333 

19886 

23**0 

295*0 

36500 

*9666 

PLOW  (MGD) 

DOMESTIC 

1.38 

2.1* 

2.91 

3.  *8 

*.05 

5.28 

6.82 

7.  *8 

industrial 

0.78 

0.87 

0.96 

1.0* 

1.13 

l.*2 

1.71 

2.01 

TOTAL 

2.16 

Mi 

3.#7 

4.55 

5.18 

STTo 

8.53 

9. *9 

SLUDGE  C  TPD) 

GENERATED 

o.oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

DISCHARGED 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  "PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUOGE  HANDLING  TYPE  :  NONE 


PRESENT 

WORTH 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  CS1000> 


1972  1975  1980  1985 


NEW  PLANT  93 

SEWERS  1167 

RESIDUAL  8 

NET  CAPITAL  125? 


PLANT 

sludge 

sewers 


(S1000/YR) 

(S1000/YR) 

(S1000/YR) 

mooo/YR) 


PRESENT  VALUE  AT  BEGIN¬ 
NING  Of  PERIOD  ($1000) 

PRESENT  WORTH  ($1000) 

NET  0.*M.  =  *** 


TABLE  II  :  PRESENT  WORTH  -  O.+M.  COSTS 
575  1980  1985  1990  2 


249 

60 

67 

72 

1*1 

167 

188 

249 

*9 

38 

30 

*1 

25 

1* 

TABLE  III 

:  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000)  1252 

O.fM.  (S10  0  0  )  446 

LAND  (S1000)  0 


TOTAL  ITT 


TOTAL  ($1000)  1698 

TAOLE  IV  :  ANNUAL  COSTS  (S1000/YR) 


. 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

NEW  PLANT 

8 

8 

8 

8 

8 

8 

8 

SEWERS 

103 

10  3 

10  3 

103 

10  3 

103 

103 

TOTAL  0.*M. 

i79 

13 

15 

17 

18 

21 

25 

27 

TOTAL  ANNUAL 

IK 

125 

127 

128 

130 

133 

137 

139 

MOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


WASTEUA  TER  TREATMENT  PLANT 


COUPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUOY 


PLAil  B  ,  SMALERSUORO 


1972 

1975 

1930 

POPULATION 

’J2G  0 

6160 

7000 

PLUM  (MGU) 

0.34 

OOJILSTIC 

v>oJ 

1.71 

1I«ou5TRImL 

0.00 

1 

9.00 

0.00 

TOTAL 

0.5J 

0.71 

05 

5LUUGE  CTPU) 

0.00 

GENERATED 

0.00 

1.00 

DISCiWRCeO 

0.00 

».00 

0.00 

1935 

19)0 

3000 

2013 

2020 

7)2o 

3)60 

10923 

12363 

13333 

0.95 

1.12 

1.42 

1.73 

2.00 

0.00 

0.00 

3.90 

0.33 

0.00 

0.93 

1.12 

1.42 

1.73 

2.00 

0.00 

0.00 

0.00 

0.03 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  :  NONE 


PRESENT 

WORTH  1972 


TAOLE  I  :  PRESENT  WORTH 

1375  1933  1935 


CAPITAL  COSTS  -  ($1000) 
1991  2039  2010 


2020  RESIDUAL 


NEW  PLANT  35 

SEWERS  323 


HO 


556 


RESIDUAL  5 

NET  CAPITAL  353 


HO  23 

111 

TOTAL  T3? 


TAULE  II  I  PRESENT  WORTH  -  0.*M.  COSTS 


1972  1975  1930 


1935  1990  2039 


2310  2020 


PLANT  (S1000/YR)  2  3 
SLUDGE  (S1030/YR)  0  0 
SEWERS  (S1303/YR)  0  3 


3 

n 


4  4  6 
3  3  0 
2  2  2 


7 

0 

2 


3 

0 

2 


rb'tAL  (SlOOO/TR) 


T 


7  - 1  - To  - IT 


PRESCIIT  VALUE  AT  UECIN- 
Hl I'JC  OF  PERIOD  01030) 


7  19 


33  5J 


67  76 


3 


PRESENT  WORTH  ($1303)  7  16 

NET  0.*H.  »  65.6765 


16  12  17 


10 


5  0 


TAULE  III  :  TOTAL  PRESENT  WORTH 

CAPITAL  Ol J30)  353 

O.+N.  01090  )  35 

ijA.nr>  ciiooo)  33 

TOTAL  ($1390)  *72 


ANNUAL  CAPITAL 
NEW  PLANT 
SEWERS 
TOTAL  0.*M. 

TOTAL  ANNUAL 


1972 


TAULE  IV  :  ANNUAL  COSTS  CSHO.O/TR) 
19/5  1930  19-5  1993 


2C  00 


2010 


2020 


3  3 

40  40 

10  11 


"55 


NOTE  1  :  ANNUAL  COSTS  NO  NOT  INCLULE  PW-JEI.T  nuT^TANDUr  VUJOfih  I UNtJ TKOMCSS 

m*re  2  :  an  iutckcst  katc  or  ?  pcp.cekt  -./as  j.fn  ro«  all  c  'lc  ’jla  ti o«s 


master  at  er  treatment  plant 

PLAN  ■  ,  CHAR tXJN 


corps  cp  engineers  -  son vet  scope  stuov 


POPULATION 
PLOW  INGOT 

Demesne 

INDUSTRIAL 


SLUOCE  ITPOI 

GENERATED 

OISCHAAGEO 


ISO* 

2980 

4140 

4000 

tooo 

10000 

12100 

13300 

0.02 

0.03 

0.05 

O.OT 

0.10 

0.13 

0.1T 

0.20 

0.49 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.92 

0.03 

0.05 

0.07 

.  0.10 

0.13 

0.17 

0.20 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.  00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TVPE  «  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  <  NONE 


PRESENT 

NORTH 


EXISTING  PLANT 
RESIDUAL 
NET  CAPITAL 


TABLE  1  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  UIOOOI 
i«T9  19  AO  19  AS  1990  2000  2010 

10 

TABLE  II  I  PRESENT  NORTH  -  0.*N.  COSTS 


2020  RESIDUAL 


PLANT 

SLUOCE 

SEWERS 


ISIOOO/VRI 

IS1000/TR) 

ISIOOO/VRI 

I S1000/YRI 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OP  PERIOD  I  SI 000 1 

present  north  isioooi 

NET  0.*M.  a  4*7929 


ANNUAL  CAPITAL 

EXISTING  PLANT 
TOTAL  O.PN. 

TOTAL  ANNUAL 


TABLE  III  i  TOTAL  PRESENT  NORTH 

CAPITAL  ISIOOOI  4 
0.«M.  ISIOOOI  4 
LAND  isioooi  0 


TOTAL  ISIOOOI  12 

TABLE  IV  >  ANNUAL  COSTS  ISIOOO/VRI 
19TS  1900  1905  1990 


Non  1  t  ANNUAL  COSTS  DU  NUT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 

nci I  2  i  an  interest  hatc  up  t  percent  has  useo  pur  all  calculatiuns 


SlllhMkATf  ft  VRtAlMi.«f  PLANT  CORPS  Of  fcM.|t«P£K3  -  SURVEV  ScOPE  SIUDV 

PLAN  tt  ,  CH-7 


1912 

1  7  75 

196  J 

ms 

1990 

2000 

2010 

2020 

STURNWAfffl  VOLUME  IMG> 
l  VR  STORM  RljNt.'F  F 

0 

0 

0 

i 

2 

3 

3 

3 

ANNUAL  kJNOEF 

0 

0 

0 

IS 

30 

45 

61 

61 

StUOl.E  OUANTITItS  IDT/Yill 

StOMENT-flASIN 

0 

0 

0 

0 

56 

84 

114 

114 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SI  UOGt  HANDLING  X  PERIODIC  REMOVAL  TO  LANOf ILL  Oft  HECVCLE 

STORAGE  BASIN  X  EARTH 

TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  ($1000) 

PRESENT 


WUftTH 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

residual 

TREATMENT  PLANT  81 

275 

38 

BASIN 

39 

135 

53 

PIPES 

59 

200 

79 

RE  SI OUAL  6 

TOTAL 

172 

NET 

cap  ir*L  in 

TAOLE 

11  l  PRESENT 

WORTH  - 

0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( A1000/YKI 

0 

0 

0 

0 

1 

1 

2 

2 

SLUDGE 

mooo/vtti 

0 

0 

0 

0 

1 

2 

2 

2 

SEWERS 

(  HOUO/YK) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

(tiaoo/YXi 

5 

o 

o 

0 

3 

4 

5 

5 

PRESENT 

VALUF  AT  BFG1N- 

WING  OF 

PEBIOd  lllOOul 

0 

0 

0 

0 

?« 

37 

42 

0 

PRESENT 

WOKTM  1*10301 

0 

0 

0 

0 

• 

5 

3 

0 

NET  0.4N.  *  17.313 

TABLE  III  :  TOT  At  PRESENT  WORTH 


CAPITAL 

( $1000) 

171 

--  --  0. AM.- 

$810001 

_ 

_ 17 - - - - - 

LAND 

( A  1000) 

4 

TOT  AL 

ifiooo) 

195 

TABLE  IV  1  ANNUAL  COSTS 

1 StOOO/VR) 

1972 

1974  1980  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

21 

21 

21 

21 

BASIN 

9 

9 

9 

9 

PIPES 

14 

14 

14 

14 

TOTAL  U.aM. 

0 

c 

1 

1  o 

1  o 

3 

4 

5 

5 

TQTAl  ANNUAL 

0 

0  0  0 

43 

50 

SI 

SI 

NOTE  I  :  ANNUAL  CUSTS  00  NUT  INCLUDE  PPEStNl  OUTSTANDING  UHNOCO  iNOl  AT  LDT.iJS 
NOTE  2  t  AN  1ST  tkl  SI  “.Alt  OF  T  PERCcNl  mA>  USE  0  FOR  ALL  CALCULATIONS 


SlU/PWlH-l  *»«.  AM  1 

CU  TPS 

Of  t  NUKVLERS 

.  -  SU4VCY  SCOPE 

SfUUV 

plan  tt  ,  ch-*» 

IN// 

19  75 

198U 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOt  l»f  «**C* 

1  »R  SILlH  rt  JVjff 

0 

0 

0 

1 

2 

2 

4 

4 

ANNUAL  R  »ff-r 

0 

0 

0 

24 

4b 

48 

73 

73 

SLUDGE  OUANtMliS  ('M/Vrfl 

StUfHlM.  oi<l 

0 

0 

0 

0 

90 

90 

136 

134 

TktAfN-Hl  PLANT 

u 

0 

0 

0 

0 

0 

0 

0 

IRtATHfNI  st’lt'Ht  ;  STORAGE 

PLUS  TREATMENT  UM 

LAND 

SLOi>r*E  MANOLIN;,  :  PERIODIC 

RLMC1VAL 

TO  LAN  OE  ILL  UR  RECYCLE 

STUPAoE  BAilN  :  CARTH 

TABLE 

1  :  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  UlOOO) 

P4t  SENT 

klllR  TH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

4ES101ML 

TREATMENT  PLANT  83 

300 

41 

BAS  JN  A3 

147 

58 

PIPES  702 

2647 

1058 

RESinUAL  44 

TOTAL 

1159 

NET  CAP  J1AL  ZlQ 

TABLE 

II  :  PRESENT 

WORTH  - 

I).**.  COSTS 

1972 

1975 

19C0 

1985 

1990 

2000 

2010 

2020 

PLANT  (S  KIOWA) 

0 

0 

0 

0 

1 

1 

2 

2 

SUIMit  CUjOO/Y..  1 

0 

0 

0 

0 

2 

2 

3 

3 

SfcWhRS  (31 000/ YR  ) 

0 

0 

0 

0 

13 

13 

13 

13 

TOTAL  liloOO/YPI 

0 

0 

0 

6 

17 

IT 

19 

19 

PRESENT  V ALU'  AT  Hs-DIN- 
MNt  Of  PERIOD  (SlOOol 

0 

0 

0 

0 

120 

127 

134 

0 

PRESENT  WORTH  (11000) 

0 

0 

0 

0 

35 

19 

10 

0 

NET  0* ♦H •  *  65.1832 

TAbLC 

111  •*  TOTAL 

PHF^ENT 

WOR  TH 

CAPITAL  (11000) 

870 

0.*M.  (11000) 

65 

LAND  (11000) 

1 

TUTAL  1 11000) 

936 

TAR  l 

TV  :  ANNUAL 

COSIS  ( 11000/YRI 

19/2 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

T  '<  '  AT  i4*  *J  1  PLANT 

23 

23 

23 

23 

BAj  IN 

10 

13 

10 

10 

PIPES 

191 

191 

191 

191 

TOTAL  ().♦*. 

0 

0 

0 

0 

17 

17 

19 

19 

tot  At  annum 

0 

0 

0 

0 

242 

2  42 

244 

244 

NOT*  1 
NO/fc  2 


AVHIM  L  »t\  UH  .*Ul  '*  .sr.UI  u’JfvTAMJlNO  H  lMjt  it  IS  Ji  t'.Tc  DNt  VS 

AN  J*f  :>  .  ,1  rfMl  l>  7  P.-i.  .1  k-AS  ll>tr.j  T  v*u  ALL  C  Al  d'L  A 1 1  l;MS 


Sf*  ...  mAI  *  nm  •.  '  I  PLA«I 

CORPS 

Cf  LKiifNl  t  K 

S  -  SUKVtV 

SU)PC 

>TUt'Y 

PLAN  U  •  CM- 12C  t  i 

1972 

197S 

1980 

1965 

199U 

2300 

2010 

Z02U 

STOHMMAT t R  VOLU"Y  <RGI 

l  YR  STORM  MJNOff 

0 

0 

0 

3 

7 

14 

20 

23 

A,.4UAL  *UN3fF 

C 

0 

0 

5  J 

lOfc 

209 

266 

332 

SLUI'GF  CUA.4T  1  TIES  »JT/Y*I 

SE JlMfNT.JASlN 

0 

0 

0 

0 

19B 

391 

536 

622 

IRcATMcNT  plant  oooooooo 

-  r«* -i  siu*ag&-  plus-1  rlat  hent  _om.  lano - 

SLUDoE  HANOt 1NG  :  PERIODIC  REMOVAL  TU  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  S  tA*TH 

TABLE  I  :  PRtSENT  WORTH  -  CAPITAL  COSTS  -  1*1000) 

PrsfcStNT 


WORTH 

1972 

1975 

1980 

1983 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  212 

720 

100 

BASIN  10  3 

350 

139 

PIPES  **3 

1500 

599 

PIPES  22 5 

LSOO 

900 

RESIDUAL  67 

TOTAL 

1  7A0 

NEt  CAPITAL  91a 

TABLE 

11  :  PRESENT  NORTH  - 

COSTS 

1972 

1975 

1900 

198a 

1990 

2000 

2010 

2020 

PLANT  l*100>)/YU 

0 

0 

0 

0 

3 

7 

10 

ii 

SLUDGE  1  i  1003/YR  1 

0 

0 

0 

0 

A 

9 

13 

IS 

SfcWEKS  U1U0O/YR1 

0 

0 

0 

0 

7 

1A 

1A 

1A 

TOTAL  (SlUJO/YKI 

0 

0 

0 

0 

16 

32 

38 

A2 

PRESENT  VALUE  AT  blGIN- 

NlNG  OF  PERIOD  I *1000) 

0 

0 

0 

0 

169 

2A7 

283 

0 

PRESENT  WORTH  ($1000) 

0 

0 

0 

0 

SO 

37 

21 

0 

NET  0. ♦ M«  -  109.03d 

TABLE  III  :  TOTAL  PRkSfNT  WOkTH 


CAPITAL  ( *1003  I  Sid 
□  (S1000I  109 
LANO  CfiOJOJ  5 


TOTAL  UIOOOI  1032 


TABLE  IV  :  ANNUAL  COSTS  IS1000/YRI 


1972 

rm 

19SU 

Ives 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

55 

55 

55 

55 

BASIN 

25 

25 

25 

25 

PIPES 

1  C8 

loa 

108 

108 

PIPES 

109 

108 

108 

TOTAL  0.4K. 

0 

0 

0 

0 

16 

32 

38 

A2 

To?  al^anmjal 

~~  0 

o 

0 

0 

Tal 

330 

336 

3  AO 

WOf£  1  :  ANNUAL  COSTS  00  *luf  |NCL«jUk  PRESENT  UUTSTANUlUv  rtONriD  1N0E8UjNlSS 
NOTE  ?  *  AN  INTEREST  RATl  UF  7  PLSCENT  WAS  USED  full  ALL  CALCULATIONS 


o 


STUHIWAIEK  TKiAIHtM  2LANI 


cost’s  up  lnginp.eks  -  survey  scope  stun* 


PLAN  it  ,  Crt—  Itp-  1  7—  1  d 


1672 

1975  1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMS'.) 

1  YR  STORM  KlJNI’EF 

0 

0  0 

4 

B 

10 

13 

15 

ANNUAL  RUNOFF 

0 

0  0 

TO 

161 

181 

226 

269 

SLUJt.C  OUANTI  TILS  (OT/YR1 

SfOf.NtNT.RASlN 

0 

0  0 

0 

205 

266 

329 

392 

Tftfc  ATN6NT  PLAN! 

0 

0  0 

0 

0 

u 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 

SLUDGE  HANDLING  :  PERIODIC 

REMOVAL 

TO  LANUEILL  OR  xECYCLE 

STORAGE  BASIN  :  EARTH 

TABLE  l  :  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*1000) 

PRESENT 

WORTH 

1972 

1975  1980 

1965 

1990 

2000 

2010 

2020 

BASIN  85 

290 

PIPES  1127 

3813 

RESIDUAL  63 

TOTAL 

NET  CAPITAL  1165 

TASLE  11  t  PRESENT  WURTH  -  U.-MT.  COSTS 

3 

1972 

1975  1980 

1965 

1990 

2000 

2010 

2020 

PLANT  mooo/vm 

0 

0  0 

0 

5 

7 

9 

11 

SLUOGF  1  $1003/ YR  1 

0 

0  0 

0 

5 

6 

8 

9 

SEWERS  151UU0/YR1 

0 

0  0 

0 

IV 

19 

19 

19 

TOTAL  1 Al 000/ YK 1 

0 

0  0 

0 

30 

33 

3* 

40 

PRtSFNT  VALUE  AT  BrwlN- 

KING  OF  PER  |  LI)  tSIOJO) 

0 

0  0 

0 

222 

266 

270 

0 

PRESENT  WORTH  1*1000) 

0 

0  0 

0 

6S 

37 

20 

0 

NET  0.*M.  *  123.535 

TABLE  III  :  TOTAL 

PKFifcNI 

WURTH 

CAPITAL  1*10001 

1  149 

0.*M.  ItlUOO) 

123 

LAND  (ft  1000) 

11 

TOTAL  1*10001 

1284 

TABLE  IV  :  ANNUAL 

COSTS  I  * ICOO/YRI 

1572 

19/S  1V30 

1965 

1990 

2000 

2010 

2020 

annual  capital 

MAS  IN 

20 

20 

20 

20 

PT*f  S 

276 

276 

2  76 

276 

1UTAI  0.«M. 

0 

0  0 

0 

30 

33 

36 

60 

TU1AL  A-4NIAL 

u 

6  0 

6 

327 

330 

333 

337 

NOIE  1  :  A, .DUAL  Cj.  1  *.  till  NIT 

lNI.Lll.il 

PRTSfcNT  Ullf  *1  ANlHUo 

BCNUcH  SNOldTCDNt 

SS 

nnrr  2  :  an  mu-ist  ;ail  ue 

7  Pt.r  C- 

'JT  1.  AS  Ui 1 0  I  Vi  ALt  C AL CUI  ATI1 

INS 

o 


RESIDUAL 


115 

1525 


16  A 1 


<  if /mx.  .41  vtA-.r 
PLAN  II  .  LH-I'i 


STlM*.«ATf  ;  VDLUlt  I  M  (.  1 
l  Vp.  5lO*M  RUNOFF 
AJMJA1  *.U  -*.!»•* 

Slilyr.L-  'MIAMI!!  e  5  IuI/YkI 
M  -  ||*1i  .41  crtASlY 
Th  t  A  I  Pi Mf  PLANT 


CORPS 

UF  IfwlMo 

S  -  SURVEY 

Slope 

S1UJY 

19/2 

1975 

ISdJ 

1985 

1990 

2  J00 

2010 

2020 

0 

0 

0 

0 

1 

2 

2 

3 

0 

0 

0 

7 

15 

31 

37 

46 

0 

0 

0 

0 

28 

5d 

69 

86 

0 

0 

0 

0 

0 

0 

0 

0 

HEAhtM  SCHi'Xg 
UHvit  HANLtlNO 
luRtGt  BASIN 


SI.iKM.c  PLUS  TREATMENT  ON  l  ANU 

Pt  -l  III  JIG  REMOVAL  lu  LANJF1LL  UK  UCYClE 

£A  MH 


I  ABLE  1  ;  PRESENT  WORTH  -  CAPITAL  COaTS  -  ($1000) 


PkLSfNT 

WORTH  1972  1975  I960  19d5  1990  2000  2010  2020  RESIUUAl 


;E  athfnt  PLANT  01 

.SIN  35 

PIPES  59 

fUSIOUAL  6 

NT  I  CAP!  TAL  169 


19/2 


275 

38 

120 

47 

200 

79 

total 

166 

TABLt 

11  J  PRESENT  WURlH  - 

C.fM.  COSTS 

1-375 

1980  1985 

1990  2000 

2010 

2020 

PLANT  I $1000/ VR I  o 

'  '  IJUat.  c  $loOi)/ V  <)  0 

wins  i*i«>))/yRi  o 

IlflAL  Ct  !•>.>.,/ YO  0 


nnt  SI  M  r  VAL  ur  AT  HI  f.  1  Pi— 

INC  OF  f*  t  a  I J  0  (Si  itUOl  U 


rRESIhT  W.VTTH  1110)01 

N*  I  li.  AM,  =  12.  J45o 


0 


0  0 

0  U 

0  0 


0  0 
0  0 
0  0 


l 

1 

0 


0 


0 


2 


J 


0  0 


0  20  26 


0  J 


0  5 


3 


lAflLt  Ill  :  TOTAL  PUSFNT  NUT  H 

CAPITAl  lili.OOl  169 

U.»*.  lilOjO)  12 

LANG  UluoOJ  1 


1 

1 

0 


1 

2 

0 


4 


4 


30  0 

2  0 


TOTAL  I  $10001  132 


TAttlF  IV  :  ANN  Ml  CUSlS  ($10U)/VR) 


14  72 

19  75 

1  VS  J 

1  Vd5 

1990 

2000 

2010 

20  20 

M'I»L  CAPITAL 

1  M  A  f  J  Pi  An! 

21 

21 

21 

21 

!»\M-4 

u 

Q 

8 

8 

PIPS 

14 

14 

14 

14 

T^UI 

0 

0 

0 

0 

2 

3 

4 

4 

)  T  AL  V/V.I  -l 

0 

0 

0 

0 

4  ^ 

<T/ 

*e 

49 

Ni'TL  1 
H  L  2 


, i  I  U'.I'J  N;|  lUI-'.V  p‘>  Nl  I.'JTST  ANJ  l‘M-  '.-St'!..  1V’|  fin",', 

t*  1  -  *  r  1. 1_  Si  Kill  .j)  t  I'l  Ui.l  WAS  OSLO  F  D  1  AH  I  At  L  U  L  A  T  lli  N  •, 


siom.  mi.;  the.\1m,*iT  pla..t 


to.:*1 


U>  ENGINEERS  '  iUkVEt  SCORE  SIUUY 


HAH  h  .  CH~20 


l‘J?/ 

1975 

1980 

1V8!> 

1990 

2000 

2010 

2020 

STUH^-MTF*  V  It IH f  <  4G) 

1  Ya  Sfo (it*  KJNUf-F 

0 

a 

0 

0 

0 

2 

2 

3 

ANNUAL  RUNOFF 

0 

a 

0 

a 

0 

JO 

36 

AS 

SLUOGF  JUAM  IT1LS  IOT/Y.A) 

SEtllMf  NT.DASIN 

0 

0 

0 

0 

0 

5b 

*7 

•A 

TUB  At  ML  NT  PLANT 

J 

0 

0 

0 

0 

0 

0 

0 

ItAfAIhLfll  SCHt't  i  SI. WAGE  PIOS  TREATMENT  UN  LANO 
SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  i  EARTH 


TABLE 

I  s  PRESENT  NORTH  - 

CAPITAL 

COSTS  -  1*10001 

PKfcSFNT 

WOP  TM 

1972 

1975 

1980  1935 

1990 

2000 

2010 

2020 

RESIOUAl 

mtrMENT  PLAN! 

Al 

275 

1 17 

BASIN 

18 

120 

72 

PIPES 

30 

200 

120 

RESIDUAL 

12 

TOTAL 

309 

NET  CAPITAL 

TT 

TABLE 

II  <  PRESENT  WORTH  - 

D* AM.  COSTS 

1972 

1975 

I960  1935 

1990 

2000 

2010 

2020 

PLANT 

isiuao/TKi 

0 

0 

0  0 

0 

i 

1 

1 

SLUOGt 

1 A 1 000/ YK | 

0 

0 

0  0 

0 

i 

1 

2 

SEWERS 

UlOOO/YKI 

0 

0 

0  0 

0 

0 

0 

0 

TOIAl 

(ilOOO/YR) 

6 

0 

o 

© 

0 

3 

5 

4 

PR6SLNT  VAlUc  AT  BEGIN- 

NING  or  PER  100 

1  $1000) 

0 

0 

0  0 

0 

26 

30 

0 

PRESENT  NORTH 

C$1000) 

0 

0 

0  0 

0 

3 

2 

0 

NfcT  - 

6.22632 

table 

ill  s  TOTAL  PREStNT 

WURTH 

CAPITAL  1*1000) 

TT 

0.*M.  1*1000) 

6 

LAND  1*10001 

1 

total  itioooi 

84 

TABLE 

IV  >  ANNUAL  COSTS  ItluOOmi 

1912 

197$ 

1980  19G5 

1990 

2000 

2010 

2020 

annual  capital 

IrCATMcM 

»L  ANT 

21 

21 

21 

hASIN 

8 

a 

8 

P|P»  s 

16 

14 

14 

TCTAL  U.»M. 

0 

0 

0  0 

0 

3 

3 

4 

TOT  At  ANNUAL 

0 

0 

0  0 

0 

47 

43 

49 

S  ANNUAL  Cists  111  NOt 
:  an  l.«T! ,.r:,i  At C  uF 


NOTE  1 
NOII  ? 


I’.CIUi).  FfISchl  UtJl  SI  ANTI  No  BON.lco  1  NDt  1)1 1  DM  tS 
7  I'l.’blVf  «AS  UScll  I  I'll  ALL  CALCULATIONS 


STlHF.  AT;  ..  THE  Al  PliAl  PLAN1 

UE  L.NGINcERS 

-  SURVLT  SCOPE 

STUDY 

PLAN  J  ,  CM-/ IC.V 

— 

* 

1SI2 

197* 

I960 

196S 

1990 

2000 

2010 

2020 

SlURHRHER  VllLUNI  ( NO) 

1  YK  STORM  KUMUFF 

0 

0 

0 

0 

0 

3 

3 

4 

ANNUAL  RUN.it  F 

0 

0 

0 

0 

0 

53 

63 

79 

SLUDGE  OUANTITIFS  iUT/VR ) 

SEDIMENT.  BASIN 

0 

0 

0 

0 

0 

99 

118 

148 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TR t  AT  KENT  SCHEMc  :  STORAGE 

PLUS  TRtAT*ENT  ON  LAND 

SLUOGL  HANDLING  :  PERIODIC 

REMOVAL 

TO  LANOFILL  OR  RECYCLE 

storage  basin  s  earth 

TABLE 

I  s  PRESENT 

NORTH  - 

CA PI  TAl 

COSTS  -  It  1000) 

PRESENT 

WORTH 

1972 

1975 

1V80 

1985 

1990 

2000 

2010 

2020 

RES  1  DUAL 

TREATMtNT  PLANT  *6 

310 

132 

BASIN  21 

160 

04 

PIPES  ISO 

1200 

720 

RESIDUAL  36 

TOTAL 

936 

NET  CAPITAL  211 

TABLE 

II  1  PRESENT 

NORTH 

-  O.  +  M.  COSTS 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

PLANT  l*lDOJ/rA) 

0 

0 

0 

0 

B 

1 

2 

2 

SLUDGE  (MUjJ/VrU 

0 

0 

0 

0 

• 

2 

2 

3 

SEWTKS  I  *  1000/ YA 1 

0 

0 

0 

0 

« 

5 

5 

5 

1UTAL  1 »  IOUU/YR) 

0 

0 

0 

0 

• 

10 

11 

12 

PHtS.NT  VALUC  AT  BEGIN- 

NING  OF  PERIOD  1*10001 

0 

0 

0 

0 

• 

75 

82 

0 

PRESENT  ‘.ORTH  1*1000) 

0 

0 

0 

0 

8 

It 

6 

0 

NET  0.*M»  »  ir.Mil 

TABLt  Hi  :  TOTAL  PRESENT  MURTH 


CAPITAL  1*10001  211 
O.EM.  1*10001  IT 
LANJ  1*10001  1 


TOTAL  1*1000)  230 


TABLE  IV  :  ANNUAL  COSTS  (11000/V*) 


1  VT2 


ANNUAL  CAPITAL 

TRcATNENT  PLANT 
HAS  IN 

pipes 

TOTAL  O.M. 


TOTAL  ANNUAL 


1 973  19UU  1935 


0  0  0  0 


0  0  0  0 


1990 

2000 

2010 

2020 

23 

23 

23 

10 

10 

10 

06 

86 

06 

0 

10 

11 

12 

i 

131 

132 

133 

NOT  I  I  S  ANNUM  C'.ISTN  ml  NUT  INLEUiU  »EEjlUl  UUT  ST  ANOINT.  BONDED  IN.'EUIIBNESS 
Non  2  I  AN  INTI.,  >1  AIL  'IL  7  P«.RCt'lf  HAS  USt.0  in-  ALL  CALCULATIONS 


SIORMvAUR  TmaTPENI  PLAl.l 


CORPS  Oh  ENGINEERS  -  SUPVLY  ScO*E  SIUOV 


PLAN  R  .  CH-Zl-2fc-27 


1922 

1975 

1930 

1965 

1990 

2000 

2010 

2020 

ST0LHUA1F.'<  VTLOMt 

IMT,  I 

1  YR  STORK  KUNUFF 

0 

2 

4 

7 

10 

21 

31 

39 

ANNUAL  RUNOFF 

0 

29 

5b 

114 

no 

341 

443 

5*5 

SLUDGE  0UANT1TIES 

40T/YR1 

SEDIMENT.  BASIN 

0 

42 

34 

166 

248 

497 

603 

•68 

'  TREATMENT  PLA»T 

0 

0 

0 

0 

0 

0 

0 

0 

I Rt  AT  KENT  SCMtHCf 

STORAGE 

PLUS  TREATMENT  AT  MUNICIPAL  PLANT 

SLUQGE  HANOI  IMG  >  s 

.  y 

PERIODIC 

REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  ftASlN  i  i 

EARTH 

TABLE  I 

:  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  1*1000) 

PRESENT 

NORTH 

1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

RES10U 

BASIN 

145 

250 

49 

BASIN 

109 

370 

147 

BASIN 

40 

270 

182 

PIPES 

1ST! 

2700 

539 

PIPES 

976 

3300 

1319 

PIPES 

75 

500 

300 

RESIDUAL 

97 

TOTAL 

2519 

NET  CAPITAL 

2320 

TABLE  U  »  PRESENT  WORTH  -  O.**.  COSTS 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

PLANT 

I 81000/YR I 

0 

0 

2 

4 

6 

13 

18 

23 

SLUDGE 

l*1000/YK» 

0 

0 

2 

4 

4 

12 

17 

21 

SEVERS 

ttlOOO/YRI 

0 

0 

13 

13 

29 

32 

32 

32 

TOTAL 

1 * 1000/ Y A I 

0 

0 

17 

22 

42 

5B 

67 

77 

PRESENT  VALUE  A1  BEGIN- 

NING  OF  PERIOD 

I  *10001 

0 

0 

81 

133 

3*4 

442 

510 

0 

PRESENT  WORTH 

1*10001 

0 

0 

47 

55 

104 

66 

38 

0 

NET  0.*M.  * 

313.509 

TABLE 

111  :  TOTAL 

PRESENT  NORTH 

CAPITAL  1*10001 

2820 

U.EM,  1*1000) 

313 

LAND  1*10001 

32 

TOTAL  1*10001 

3165 

TABLE 

IV  s  ANNUAL 

COS  IS 

(UOOO/VR) 

1972 

1975 

I960 

1985 

1V90 

2000 

2010 

2020 

ANNUAL  CAPITAL 

WASIN 

18 

11 

la 

ia 

18 

18 

BASIN 

26 

26 

26 

26 

BASIN 

19 

19 

19 

PIPES 

195 

195 

145 

195 

195 

195 

PIPES 

238 

238 

238 

238 

PIPES 

36 

36 

36 

TOTAL  .1.*N. 

0 

0 

IT 

22 

42 

58 

67 

TT 

total  annual 

6 

0 

231 

235 

522 

593 

602 

612 

MUTE  1  1  ANNUAL 

costs  t »  n  it 

INCLUDE 

pr  f  sr  iV  ? 

OUT  STANJl  NO  fiDtUdO 

iNDEBTEi'Ni  SS 

NOTE  2  1  AN  INTFRtST  RAIk  Of 

1  RfHt  L 

NT  WA*  U>  FO  FOR  ALL  LALCUl'il  IONS 

STORMMATFR  TREATMENT  PLANT 

CORPS 

OF  ENGINLt1 

S  -  SURVEY 

SCOPE 

STUDY 

PLAN  0  .  CH— 24 

IV/ 2 

19/S 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

12 

1  VR  ST  JAM  RUNOFF 

0 

0 

0 

0 

0 

8 

9 

ANNUAL  RUNOFF 

0 

a 

0 

0 

0 

121 

146 

112 

SLUOGE  QUANTITIES  10T/YRI 

273 

341 

SEDIMENT. HAS  IN 

0 

0 

0 

0 

0 

226 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  -SCHEME-  A-  STORAGE-  PLUS- JM  AJMEtIT  -OH-  LAMO. 


SLUDGE  HANDLING  s  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN 

S  EARTH 

PRESENT 

NORTH 

1972 

TABLE 

1975 

1  1  PRESENT 

1?80 
,  ^ 

NORTH  - 

1985 

CAPITAL 

1990 

COSTS  -  1*10001 

2000  2010 

1 

2020 

RESIDUAL 

TREATMENT  PLANT 

T9 

. 

530 

221 

BASIN 

37 

7 

250 

IsO 

•IPES 

30 

) 

200 

120 

RESIDUAL 

19 

TOTAL 

497 

NET  CAPITAL 

128 

TABLE 

11  I  PRESENl 

NORTH  -  O.FM.  COSTS 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

LANT 

1 ilOOO/YR 1 

0 

0 

0 

0 

0 

4 

5 

6 

LODGE 

t*1000/Y<l 

0 

0 

0 

0 

0 

5 

6 

8 

SEWERS 

1 A1000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

DIAL 

ItlOOO/YRI 

0 

0 

0 

0 

o 

10 

12 

IS 

RESENT  VALUE  AT  REGIN- 

MING  OF  PEP  100 

1 $10001 

0 

0 

0 

0 

0 

83 

101 

0 

-SESENT  WORTH 

( A 10001 

0 

0 

0 

0 

0 

12 

7 

0 

=T  0.*M.  ■ 

20.3441 

TABLE 

III  <  TOTAL 

PRESENT 

WORTH 

CAPITAL  IFIOOOI 

128 

O.FM.  (*10001 

20 

LAND  1*10001 

3 

TOTAL  1*10001 

151 

TABLE 

IV  I  ANNUAL 

COSIS  1 *1000/ V  R 1 

1972 

1975 

1983 

1985 

1990 

2000 

2010 

7020 

..IN UAL  CAPITAL 

TUATMtNT 

PLANT 

40 

40 

40 

AASIN 

18 

16 

18 

PIPES 

14 

14 

14 

TAL  0.«H* 

0 

0 

0 

0 

0 

10 

12 

15 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

84 

86 

89 

I  TE  1  t  ANNUAL  CIIjIs  UU  NJI  INCLUDE  PAcSENt  OUTSTANDING  IMJNDlD  INDEBIIUNtSS 
.  TE  2  I  AN  I  NT  CREST  RATE  IF  T  PEKClNT  NAS  USED  FOR  ALL  CALCULATION 


STORMWAIER  TMEATMLNT  PLANT 


CORPS  Of  ENGINFCKS  -  SURVEY  SCOPE  STUOV 


PLAN  A  .  CH-25 


STORMWATER  VOL  ONE  MG) 

1  Vh  STCRM  RUNOFF 
ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  IOT/YR) 
SEDIMENT .BASIN 
TREATMENT  PLANT 


2000 

2010 

2020 

7 

a 

11 

105 

126 

158 

196 

236 

296 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANOLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  >  EARTH 


PRESENT 

WORTH 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  I BLDOOI 


RESIDUA 


TREATMENT  PLANT 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAL 


PLANT 

SLUDGE 

SEWERS 


ISIOOO/YR) 
I  S1000/YR I 
I >1000/ YA ) 

I >1000/ YR | 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  I >1000 1 

PRESENT  WORTH  t>1000l 

NET  0.4N.  «  17.8208 


TABLE  II  1  PRESENT  WORTH  -  0.*M.  COSTS 


TABLE  III  :  TOTAL  PRESENT  WORTH 

CAPITAL  I > 1000)  128 
0.*N.  (ilOOJI  17 
LANO  I >1000)  3 


TOTAL  111000) 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

BASIN 

PIPES 

TOTAL  U.4M. 

TUTAL  ANNUAL 


TABLE  IV  I  ANNUAL  COSTS  111000/YRI 
IV7  j  1980  1985  1990 


i 

1980 

1985 

1990 

2000 

2010 

2020 

60 

60 

60 

16 

18 

18 

16 

16 

16 

0 

0 

0 

0 

9 

11 

13 

0 

0 

0 

0 

83 

64 

87 

NOTE  1  j  ANNUAL  COSTS  no  NUT  INC LUO t  PPCSCNT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  l  l  AN  INTEREST  RATE  OF  7  PERCENT  hA»  USED  TOR  ALL  CALCULATIONS 


comps  of  engineers  -  survey  scope  study 


! 

STORMWATER  IHLAIHJNT  PLANT 
'  LAN  8  .  CH-2« 


1972 

19T5 

I960 

1985 

1990 

2000 

2010 

2020 

TORMUATER  VOLUME  IHGI 

t  Y«  SfOHM  RttMQtf 

0 

0 

0 

0 

a 

A 

e 

10 

ANNUAL  RUNOFF 

0 

0 

Q 

0 

• 

*5 

119 

141 

LUOGE  QUANTITIES  IOT/YR) 

SEDIMENT. 3AS IN 

0 

0 

0 

0 

• 

ITS 

211 

264 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

'REATMENT  SCHEME  :  STORAGE 

PLUS  treatment  on 

LAND 

LUOGE  HANDLING  >  PERIODIC  REMOVAL  to  landfill  or  recycle 


STORAGE  BASIN  :  EARTH 


TABLE  1  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  (AlOOOl 


PMC  SENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

IREATMENT  PLANT 

73 

490 

210 

BASIN 

33 

225 

liS 

°1PES 

45 

300 

180 

RESIOUAL 

20 

TOTAL 

525 

NET  CAPITAL 

132 

TABLE 

11  <  PRESENT  WORTH  - 

0.4N.  COSTS 

1972 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

lANI 

mooo/vR) 

0 

0 

0 

0 

0 

3 

3 

4 

tUOGE 

1 31000/YKI 

0 

0 

0 

0 

a 

4 

5 

6 

-■EWERS 

(31000/YRI 

0 

0 

0 

0 

0 

1 

1 

X 

TOTAL 

ItlQOO/YRl 

0 

0 

0 

0 

0 

9 

To 

13 

lesfnt  value  at  begin- 

• 

«NG  OF  PERIOD 

(AIOUOI 

0 

0 

a 

0 

0 

TO 

83 

0 

1 

PRESENT  WORTH 

I  1 10001 

0 

0 

0 

0 

0 

10 

6 

0 

:T  0.»M.  * 

16.9636 

TABLE 

III  >  TOTAL 

present 

WORTH 

»  | 

CAPITAL  ItlOOOl 

132 

1 

0.*H.  ItlUOO) 

16 

LAND  (S1000) 

2 

TOTAL  131000) 

151 

TABLE 

IV  i  ANNUAL 

costs  uiooomi 

1912 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

4NUAL  CAPITAL 

treatment 

plant 

3? 

3T 

37 

BASIN 

16 

16 

16 

PIPES 

21 

21 

21 

TTAL  U.AM. 

0 

0 

0 

0 

0 

9 

10 

13 

tfTTAL  ANNUAL 

0 

b 

0 

0 

~~  0 

06 

68 

JTE  I  J  ANNUAL  COSTS  'FI  Nil  ISUUUt  PRtSENI  OUTSTANDING  IH1NUEO  iNULBHONESS 
JIE  2  :  AH  INTEREST  hATE  OF  7  PERCENT  WAS  USED  TOR  ALL  CALCULATIONS 


1 


«aiMf Hi 


MURMwAlfK  TRfATM.NI  PLANT 


CORPS  UF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  .  CH-29 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (HO) 

1  YR  STORM  RUNUff 

0 

0 

u 

0 

0 

1 

1 

3 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

28 

H 

A3 

SLUDGE  OUANT1TIES  (OI/YRI 

SEOIMENT. BASIN 

0 

0 

0 

0 

0 

52 

AS 

■0 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUOgF  HANDLING  s  periodic  removal  to  landfill  or  recycle 


STORAGE  BASIN  t  EARTH 

TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  IA1000I 

PRESENT 


WORTH 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUA! 

TREATMENT  PLANT 

41 

275 

117 

BASIN 

15 

100 

60 

PIPES 

30 

200 

120 

TREATMENT  PLANT 

0 

0 

0 

RESIOUAL 

11 

TOTAL 

297 

NET  CAPITAL 

14 

TABLE  11  <  PRESENT  NORTH  -  0.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

I A1000/YRI 

0 

0 

0 

0 

0 

0 

1 

1 

SLUDGE 

t  A1000/VA 1 

0 

0 

0 

0 

0 

1 

1 

2 

SEWERS 

( SIOOO/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 S1000/YRI 

0 

0 

0 

b 

0 

3 

3 

4 

PRESENT  VALUE  AT  BEGIN- 

• 

NINt  CF  PERIOD 

1*10001 

0 

0 

0 

0 

0 

24 

29 

0 

PRESENT  WORTH 

( *10001 

0 

0 

0 

0 

0 

3 

2 

0 

NET  0.4M.  - 

5.96548 

TABLE  111  :  TOTAL 

PRESENT  NORTH 

CAPITAL  1*1000) 

74 

0.*M.  1*10001 

5 

LAND  1*10001 

i 

TOTAL  1*10001 

81 

TABLE 

IV  J  ANNUAL 

COSTS 

IS1000/YRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

Z1 

21 

21 

BASIN 

7 

T 

7 

PIPES 

14 

14 

14 

TREATMENT 

PIANI 

0 

0 

TOTAL  0.*M. 

0 

0 

0 

0 

0 

3 

3 

4 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

46 

46 

47 

nott  i  t  annual 

COSTS  .>0  NOT 

INCLUDE 

PRf SENT 

OUTSTANDING 

BONDED 

INDEBTEDNESS 

NOTE  i  l  AN  INTEREST  RATE  OR  7  PERCENT  NAS  USED  FUR  ALL  CALCULATIONS 


W 


ukMNATER  nrtATMr.ftT  RIANT 


CORK  Of  ENGINEERS  >•  SURVEY  SCOPE  STUDY 


PLAN  8  ,  CH-30CJ7N 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

Sturmnaier  volume  imgi 

1  YtL  STORM  RUNOFF 

0 

0 

0 

0 

1 

11 

11 

11 

ANNUAL  RUNOFF 

0 

0 

0 

6 

12 

15B 

164 

174 

sludge  uuantities  iot/vri 

SEDIMENT. BASIN 

0 

0 

0 

0 

17 

230 

239 

254 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

•mEATNENT  SCHEME  t 
«  UOCE  HANOI INC  I 
OFACE  BASIN  t 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIOOIC  REMOVAL  TO  LANOEILL  OR  RECYCLE 
EARTH 


TABLE 

1  t  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1 *10001 

PRESENT 

WORTH 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

1  SIN 

70 

240 

1  PES 

369 

1250 

k  -PES 

165 

1100 

RESIDUAL  48 

TOTAL 

NET 

CAPITAL  557 

TABLE 

11  1  PRESENT 

UORTH  -  D.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

IA1000/YRI 

0 

0 

0 

0 

0 

6 

7 

7 

SLUDGE 

( SIOOO/VR I 

0 

0 

0 

0 

0 

5 

5 

6 

HERS 

1 A1000/YRI 

0 

0 

0 

0 

6 

11 

11 

11 

TAL 

U100Q/YRI 

0 

0 

0 

0 

7 

24 

24 

25 

PRESENT 

VALUE  AT  BEGIN- 

r  “  mg  Of 

PERIOD  IS1000) 

0 

a 

0 

0 

110 

172 

176 

0 

'  ESFNT 

WORTH  1*10001 

0 

0 

0 

0 

32 

25 

13 

0 

NET  Q. AM.  •  72.1838 


TABLE  III  >  TOTAL  PRESENT  NORTH 

CAPITAL  1*10001  557 
0. AM.  1*10001  72 
LANO  1*10001  3 


IOTA! _ 1*00001 _ 032 _ 


TABLE  IV  I  ANNUAL  COSTS  UIOOO/VRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

17 

17 

17 

17 

PIPES 

90 

90 

90 

90 

PIPES 

79 

79 

79 

total  o.«m. 

0 

0 

0 

0 

7 

24 

24 

25 

TAL  ANNUAL 

0 

o 

0 

5 

115 

211 

212 

21) 

RESIDUAL 


95 

599  . 
660 


1255 


NOTE  1  1  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  TATE  JF  7  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


SIOKMKMtK  TREATMENT  PLAN) 


CORPS  OF  ENGINEERS  -  SWVEY  SCOPE  STUOV 


PIRN  B  •  CH-31 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG> 

1  Vft  STORM  RUNOFF 

0 

0 

0 

0 

0 

A 

6 

7 

annual  runoff 

0 

0 

0 

0 

0 

68 

•8 

103 

SLUDGE  00 ANT  IT  1 ES  IDT/YR) 

5fc 9 1 ME NT «  MAS  IN 

0 

0 

0 

0 

0 

127 

1SS 

193 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANU1NG  *  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


TABLE  1  »  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

NORTH  1972  197S  1980  198*  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

60 

400 

171 

RASIN 

26 

175 

105 

PIPES 

30 

200 

120 

RESIDUAL 

15 

TOTAL 

396 

NET  CAPITAL 

101 

table  11  I  present  north  -  0.*M.  COSTS 


1972 

1975 

I960 

19*5 

1990 

2000 

2010 

2020 

PLANT 

t  tlOQO/YAI 

0 

0 

0 

0 

0 

2 

2 

3 

SLUDGE 

IA1U00/YRI 

0 

0 

0 

0 

0 

3 

3 

4 

SFWERS 

t ilQOO/YR 1 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1*1000/ VR I 

0 

0 

0 

0 

0 

6  * 

7 

9 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

UIOJOI 

0 

0 

0 

0 

0 

50 

60 

0 

PRESFNT  WORTH 

($10001 

0 

0 

0 

0 

0 

7 

4 

0 

NET  0.*M.  » 

12,2006 

TABLE 

111  s  TOTAL 

PRESENT 

NORTH 

CAPITAL  (*10001 

101 

0,*M.  1*1000) 

12 

LAND  <*10001 

2 

TOTAL  (*1000) 

115 

TABLE 

IV  :  ANNUAL 

COSTS  1 HOOQ/YR  ) 

1972 

1975 

1900 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatmlni 

PLANT 

30 

30 

30 

8ASIN 

12 

12 

12 

PIPES 

14 

14 

14 

TOTAL  0. ♦ M* 

u 

<3 

0 

0 

0 

6 

7 

9 

TOTAL  ANNUAL 

0 

6 

0 

0 

0 

64 

65 

67 

NOTE  I  «  ANNUAL  COSTS  00  NOT  iNCLUOt  PRESENT  001  ST  ANQING  BUNDED  INDEBTEDNESS 
NOTE  2  s  AN  INTFl'.tST  RATE  IF  T  PERCENT  NAS  UStO  E  OR  ALL  CALCULATIONS 


SIlMr  .A1  l>  I  ft  41  M.  (.1  l-L  VI T 


CUSPS  U F  ENGINEERS  -  SURVEY  SCUPE  STUDY 


PLAN  H  .  CH-32SC.IT 


1572 

1  971* 

1980 

1985 

1990 

2000 

2010 

2020 

sicmmw4T:r  vuluh:- 

(  MG1 

l  YP  STORH  RUNOFF 

0 

0 

0 

0 

1 

13 

15 

14 

ANNUAL  RUNOFF 

0 

0 

0 

13 

26 

183 

194 

203 

SLUOGE  UUANUTIfcS 

im/tni 

SEDIMTNI.BASIN 

0 

0 

0 

0 

48 

343 

363 

384 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  S 

STORAGE 

PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  : 

PERIOOIC 

R  6M0V4L 

TO  LANOFILL 

OR  RECYCLE 

STORAGE  BASIN  1 

EARTH 

TABLE  1 

:  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1310001 

PRfc  St  NT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT 

168 

570 

79 

BASIN 

73 

250 

99 

PIPES 

331 

1120 

447 

PIPES 

30 

200 

120 

RESIDUAL 

29 

TOTAL  747 

NET  CAPITAL 

57A 

TABLE  II  :  PRESENT  WURTH  -  0.*M.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

I HOOO/YR) 

0 

0 

0 

0 

0 

6 

6 

7 

SLUDPaF. 

IS1U0J/YKI 

0 

0 

0 

0 

1 

8 

9 

9 

SfcWf  RS 

(310J0/YKJ 

0 

0 

0 

0 

5 

6 

6 

6 

Total" 

1 3 1000/ YR I 

0 

0 

6 

0 

7 

21 

22 

23 

PRCSFNT  VALUT 

AT  BEG  IN- 

NING  OF  PfcRlUU 

131  0001 

0 

0 

0 

0 

102 

154 

1*1 

0 

PRFSFNT  WORTH 

<  31000) 

0 

0 

0 

0 

30 

23 

12 

0 

NLT  ^ 

66.0294 

TABLC 

III  s  TOTAL 

PRESfcNT  WORTH 

CAPITAL  (31000) 

574 

0.4N.  (31000) 

66 

LAND  (310001 

2 

TOTAL  (31000) 

642 

TABLE 

IV  :  ANNUAL 

GUSTS 

UlOOO/YRI 

1972 

197* 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TRL  ATHfcNT 

PLANT 

44 

44 

44 

44 

BASIN 

18 

18 

18 

18 

PIPLS 

61 

81 

81 

81 

P!Pfc$ 

14 

14 

14 

TOTAL  0* ♦N • 

0 

0 

0 

0 

7 

21 

22 

23 

TUTAI  ANNUAL 

g 

0 

3 

o 

150 

179 

180 

181 

NOTE  1  !  ANNUAL  COSTS  UU  NOT 

1NCLUDL 

PAfcSt.N! 

OUTSTANDING 

rtUNOLO 

INUL9TUIN5:  SS 

NOTE  1  I  A 'I  INTIR.'ST  KAU  Of  7  PERCENT  WAS  USEO  FOR  All  CALCULATIONS 


STORHWAlcR  IKEA IHtNl  PLANT 


COkPS  UF  EngInELRS  -  SURVEY  SCOPt  SIUOV 


PLAN  8  »  CH-39 


1972 

19T5 

I960 

1985 

1990 

20 00 

2010 

2020 

stormnatek  voluu  imgi 

l  VR  STORM  RUNOFF 

0 

0 

0 

0 

0 

1 

2 

3 

ANNUAL  RUNOFF 

0 

a 

0 

0 

0 

35 

AO 

51 

SLUDGE  QUANTITIES  (OT/YRI 

SEDIMENT. MAS  IN 

0 

0 

0 

0 

0 

63 

1 5 

95 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

SLUDGE  HANOL TNG  :  PERIODIC 

PLUS  TREATMENT  ON  LAND 

REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  :  EARTH 

TABLE  I 

s  PRESENT 

WURTH  - 

CAPITAL 

COSTS  -  1*10001 

PRESENT 

MONTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUA 


TREATMENT  PLANT 

91 

27S 

117 

BASIN 

IB 

120 

72 

PIPES 

30 

200 

120 

RESIDUAL 

12 

TOTAL 

309 

NET  CAPITAL 

77 

TABLE  II  X  PRESENT  WORTH  -  0.*H.  COSTS 


1972 

1975  1980 

1985  1990 

2000 

2010 

2020 

plant 

1 *100 J/YR I 

0 

0 

0 

0  0 

I 

1 

1 

SLUOGE 

I *1000/Y«1 

0 

0 

0 

0  0 

1 

1 

2 

SEWERS 

|*100J/YK1 

0 

0 

0 

0  0 

0 

0 

0 

total 

I  * 10UO/YRI 

0 

0 

0 

0  0 

3 

4 

5 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

1 *10001 

0 

0 

0 

0  0 

28 

33 

0 

PRESENT  NORTH 

111000) 

0 

0 

0 

0  0 

4 

2 

0 

NET  0,-»M.  • 

0.79199 

TABLE  III  : 

TOTAL 

PRESENT  NORTH 

CAPITAL  IHOOOJ  77 

0.*M. 

($1000)  6 

LANO 

( *10001  1 

TOTAL 

($10001  85 

TABLE  IV  : 

ANNUAL 

CUSTS  IU000/YR1 

1972 

1975  1980 

1985  1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

THE  ATHf  NT 

PLANT 

21 

21 

21 

R4SI9 

e 

8 

6 

PIPES 

19 

19 

15 

TOTAL  0.*M. 

0 

0 

0 

0  0 

3 

4 

5 

TOTAL  ANNUAL 

0 

0 

0 

0  0 

48 

♦  8 

49 

NOTE  1  :  ANNUAL 

COSTS  UO  NUT 

iNtllMt 

PRE  SF  NT  am  ST  AUDI  HU 

flNULO  INUtBI  EDNESS 

NOtt  2  :  AN  INTTrcST  At  E  JF 

/  PcKClNI  *AS  UStU  FUR 

ALL  CALCULATIONS 

ITURHMATfcH  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCuPE 

STUDY 

PLAN  B  .  CM- 3  5 

1972 

1 975 

I960 

1963 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MGI 

1  YR  STURM  RUNOFF 

0 

0 

0 

2 

4 

3 

6 

9 

ANNUAL  RUNorF 

0 

0 

0 

29 

59 

71 

se 

118 

SLUOGE  OUANTITIES  IOT/YRI 
SEDIMENT. BA  SIN 

0 

0 

0 

0 

no 

11) 

165 

221 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  1  EARTH 


TABLE 

I  1  PRESENT 

WORTH  - 

■  capital 

COSTS  -  1S1000I 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  136 

660 

64 

BASIN 

54 

1» 

71 

PIPES 

59 

200 

79 

RESIDUAL  8 

TOTAL 

218 

NET 

CAPITAL  261 

TABLE 

11  1  PRESENT  NOMTH 

-  0. ♦  M.  COSTS 

197  2 

1975 

1980 

1985 

1999 

2000 

2010 

2020 

PLANT 

IS1000/YRI 

0 

0 

0 

0 

2 

2 

1 

6 

SLUOGE 

(*1  JOO/YRI 

0 

0 

0 

0 

2 

3 

4 

5 

SEWERS 

IA1D00/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 ilOOO/VR) 

o 

b 

0 

0 

5 

6 

8 

10 

PRESENT 

VALUE  AT  BEGIN- 

NING  Of 

PERIOD  Til 000 ) 

0 

0 

0 

0 

66 

52 

68 

0 

PRESENT 

WORTH  111  000) 

0 

0 

0 

0 

13 

7 

5 

0 

NET  0.«M.  •  26.1279 

TABLE  III  :  TOTAL  PRESENT  NORTH 


CAPITAL  ISIOOUI  261 
0.«M.  ItlOUO)  26 
LAND  ISIOD'J)  2 


TOTAL  ISIOOOI  269 


TABLE  IV  :  ANNUAL  COSTS  ItlOOO/VRI 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

15 

35 

35 

35 

BASIN 

13 

13 

13 

13 

PIPES 

14 

14 

16 

16 

TOT  Al  0.»M. 

0 

0 

0 

0 

5 

6 

8 

10 

TOTAL  ANNUAL 

0 

b 

0 

0 

69 

70 

71 

74 

NOTE  1  «  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INOEBTEfcNFSS 
NOTE  2  l  AN  INTEREST  MATE  UF  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


SlORNwATfA  TfttAIMl-Nl  PLANl 


corps  nr  engineers  -  survey  slope  siudy 


PLAN  B  •  CH-36 


1972 

1975 

19  JU 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

MG) 

1  YR  STORM  RUNOFF* 

0 

0 

U 

0 

0 

8 

9 

11 

ANNUAL  KUNOEE 

0 

0 

0 

0 

0 

111 

133 

166 

SLUDGE  QUANTITIES 

(DT/YR) 

SEDIMENT. BASIN 

0 

0 

0 

J 

0 

206 

249 

311 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  : 

STORAGE 

PLUS  TKE 

ATMLNT  ON  1  AND 

SLUDGE  HANOLING  : 

PER  IODIC 

RtMOVAL 

TO  LANOEI LL 

UR  RECYCLE 

storage  basin  : 

EARTH 

TABLE  I 

:  PRESENT 

WORTH  - 

C API TA1 

COSTS  -  U1000) 

PRkSE  NT 

WURTH 

1972 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

RF  SI  DUAL 

TREATMENT  PLANT 

76 

510 

218 

BAStN 

33 

220 

132 

PIPES 

105 

700 

620 

RESIDUAL 

29 

TOIAL 

no 

NET  CAPITAL 

185 

TABLE  II  :  PRESENT  WORTH  -  U.*M.  COSTS 
1972  1975  1980  1985  1990  2000  2010  2020 


PLANT  (SIOOO/YRI  00000345 

SLUDGE  IAl'10  O/Yrt)  0  0  0  0  0  5  6  7 

SfcWE*S  (AlOuO/YR)  0  000033  3 

TOTAL  (SIOOJ/YK  i  0  0  0  0  0  T5  14  17 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OE  PERIOD  UlOOJI  0  0  0  0  0  94  110  0 

PRESENT  WORTH  IA1000)  00000  14  80 

NET  -  22.6940 

TABLE  111  :  TOTAL  PRESENT  WORTH 

CAPITAL  lilGOO)  165 

O. ♦N.  * $ 1 000)  22 

LAND  ($10001  3 


TOTAL  ($1000)  210 


Table  iv  :  annual  costs  <siooo/v«i 


1972 

1975 

1980 

198  5 

1990 

2000 

2010 

2020 

ANNUAL  CAP! TA1 

TREATMENT  PLANT 

39 

39 

39 

BASIN 

15 

15 

15 

PIPES 

50 

50 

50 

total  n. ♦*. 

0 

0 

0 

0 

0 

12 

14 

17 

TOTAL  ANNUAL 

0 

0 

o 

0 

118 

120 

123 

NOTE  I  i  ANNUA!  COSTS  DO  JOT  INCLUO*  PRESENT  UUTST ANOINU  BUNtU  0  IMUlTEWItSS 
NOTE  2  J  AN  INTER r. sT  RATE  UE  7  PckLLNT  aAj  USED  f  UK  ALL  LALUHAUuNS 


o 


S  ANNATE  R  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  .  R-8S  11 

1872 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

S’" ANNATE A  VOLUME  (MCI 

1  YR  STORM  RUNOFF 

0 

..  ^ 

6  ' 

12 

18 

61 

62 

62 

ANNUAL  RUNOFF 

0 

32 

65 

152 

240 

845 

845 

861 

SLUOGE  QUANTITIES  I0T/YR1 

SEDIMENT. BASIN 

0 

60 

121 

285 

600 

2112 

2112 

2152 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT 

SI  OGE  HANDLING  i  PERIODIC  REMOVAL  TO  LANDFILL  CR  RECYCLE 
STORAGE  BASIN  s  EARTH 

TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  (AIOOOI 

PRESENT 


WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

T*  iTMEttT  PLANT 

490 

770 

770 

659 

P L~.1T  EXPANSION 

1541 

5210 

729 

BAS  IN 

93 

160 

31 

BASIN 

63 

216 

•6 

PI  :S 

650 

2200 

879 

RESIDUAL 

92 

TOTAL 

2387 

NET 

CAPITAL 

2746 

TABLE 

11  1  PRESENT 

NORTH  - 

Q.AM.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PL  T 

miuoo/yki 

0 

0 

2 

21 

60 

211 

211 

215 

SL>  &E 

(81000/VRI 

0 

0 

3 

7 

15 

52 

52 

53 

SEVERS 

ItlOOO/VHI 

0 

0 

0 

0 

10 

10 

10 

10 

TO'  l 

M1000/YRI 

0 

0 

5 

28 

85 

275 

275 

280 

PRI  ENT 

VALUE  AT  BEGIN- 

N1NG  OF 

PERI  00 

1*10001 

0 

0 

70 

235 

1267 

1931 

1949 

0 

PRf'ENT 

WORTH 

1*10001 

0 

0 

40 

97 

375 

290 

146 

0 

NE(  l.«M.  •  953.078 

TABLE  ill  I  TOTAL  PRESENT  NORTH 


CAPITAL 

1*10001 

2746 

0.4M. 

1*10001 

953 

LAND 

I  *1000 1 

15 

TOTAL 

1(10001 

3714 

TABLE  IV  t  ANNUAL  OUSTS  CUOOO/VAI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANN...L  CAPITAL 

TREATMENT  PLANT 

59 

59 

59 

59 

59 

59 

PLANT  EXPANSION 

402 

402 

402 

402 

BASIN 

ii 

11 

11 

11 

11 

11 

BASIN 

15 

15 

15 

15 

PIPES 

159 

159 

159 

159 

TOTAL  o.*m. 

0 

0 

5 

28 

85 

275 

275 

280 

TOT  ANNUAL 

0 

0 

/6 

99 

734 

923 

923 

928 

NOTE  1  1  ANNUAL  COSTS  00  NOT  1NCLU0E  PRESENT  OUTSTANDING  NONDiC  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OF  7  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


& 


STORMWATER  1REATMLN1  PL ANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  SIUDV 

PLAN  U  ,  R-9 


19  72 

1975 

1930 

198  5 

1990 

2000 

2010 

2020 

STORMWATER  VOUMC  IMG  1 
l  Yft  STORM  KUNGFP 

2 

2 

2 

2 

2 

2 

2 

2 

ANNUAL  RUNJFF 

33 

39 

41 

41 

41 

41 

41 

41 

SLUOGE  QUANTITIES  (OT/YKl 

SFOlMtNT.HASIN 

22 

23 

23 

23 

23 

23 

23 

23 

treatment  plant 

a 

9 

9 

9 

9 

9 

9 

9 

TREATMENT  SCHEMt  :  STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  :  PIPE  SLUOGE  TO  MUNICIPAL  PLANT 
STORAGE  BASIN  :  CONCRETE 


PRESENT 

WORTH  1972 


SLUOGE  HANDLING  a 

BASIN  965 

PIPES  163 

RESIDUAL  3 

NET  CAPITAL  639 


1972 


PLANT  (ilUOO/YR)  U 
SLUOGE  (  A 1000/ YR  I  0 
SEWERS  ( 41000/YR 1  0 


TOTAL  (S1000/YR)  0 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERI  CO  I 1 1 0001  0 


PRESENT  WORTH  (UOOO) 


0 


NET  0.9M. 


193.569 


TABLE 

l  s  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  IS 10001 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

RESIOUAi 

10 

10 

7 

570 

57 

200 

20 

TOTAL 

84 

table 

II  :  PRESENT 

WORTH  ■ 

-  C.AM.  COSTS 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

10 

10 

11 

13 

13 

13 

13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— 

11 

12 

13 

li 

14 

19 

49 

52 

57 

102 

102 

102 

0 

40 

30 

23 

30 

15 

7 

0 

TABLE 

III  S  TOTAL 

PRESENT 

WURTH 

C  AP  I  T  AL 

( SIOJQ) 

634 

1 $1000) 

148 

LAND 

(S10001 

11 

TOTAL 

I $1000) 

79  3 

TAULE  IV  J  ANNUAL  COSTS  U1000/YR) 


19/2 

1975 

I960 

198  5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

SLUDGE  HANDLING 

0 

0 

0 

0 

0 

0 

0 

BASIN 

41 

41 

41 

41 

41 

91 

41 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0**M. 

0 

11 

12 

13 

14 

14 

14 

14 

TOTAL  ANNUAL 

0 

68 

60 

69 

71 

71 

71 

71 

NOT*  1 
NOT!  2 


ANNUAL  COSTS  00  NUT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
AN  INTEREST  "ATE  OE  I  PL  I- LI  NT  WAS  USfO  FOR  ALL  CAtCUlATIuNS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  StUOV 


PIRN  it  ,  k-19 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMaATER  VOLUME  IMG) 

1  VP  STORM  RUNOFF 

0 

0 

0 

0 

0 

9 

1A 

17 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

139 

209 

251 

SLUOGE  UUANTIT1ES  IOT/VR) 

SFOIMENT.bASIN 

0 

0 

o 

0 

0 

260 

391 

470 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUDGE  HANUL1NG  :  PERIODIC  REMOVAL  TO  LANOE1LL  OR  RECYCLE 

STORAGE  BASIN  :  EARTH 


TABLE  J  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 


PRESENT 

WORTH 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

resioual 

TREAT  ME  NT  PLANT 

91 

610 

261 

BASIN 

42 

280 

168 

PIPES 

30 

200 

120 

RESIDUAL 

21 

TOTAL 

569 

NET  CAPITAL 

142 

TABLE 

11  1  PRESENT  WORTH  - 

0.»N. 

COSTS 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

PLANT 

1 *1000/ YR ) 

0 

0 

0 

0 

0 

4 

7 

8 

SLUDGE 

1*1 300/ YR) 

0 

a 

0 

0 

0 

6 

9 

11 

SEWERS 

I  mooo/vh) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1  FlUOO/YR 1 

0 

0 

0 

0 

0 

12  . 

18 

21 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

1*10031 

0 

0 

0 

0 

0 

107 

139 

0 

PRESENT  WORTH 

I *10001 

0 

0 

0 

0 

0 

16 

10 

0 

NET  0*+M«  - 

26. 7464 

TABLE 

i  III 

1  TOTAL 

PRESENT  WURTH 

CAPITAL  1*1000) 

142 

0.»M. 

1(1000) 

26 

LAND 

1(1000) 

30 

TOTAL 

1(1000) 

199 

TABLE 

IV  » 

ANNUAL 

COSTS 

K1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

47 

47 

47 

BASIN 

20 

20 

20 

PIPES 

14 

14 

14 

TOTAL  O.+H* 

0 

0 

0 

0 

0 

12 

18 

21 

TOTAL  ANNUAL 

0 

0 

0 

o 

0 

94 

99 

103 

NOTE  1  :  ANNUAL  COSTS  00  NOT  INCLUOC  PREStNT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  :  AN  INTtKEST  RATE  UP  T  PcKCENT  NAS  USEO  EUR  ALL  CALCULATIONS 


Ift 


STURNWME*  IPLAlMFNT  PLANT  CJRPS  UP  tNiil.NU.KS  -  SURVEY  SCOPt  STUDY 

PLAN  »  ,  R-20 


1972 

1975 

19H0 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YR  STURM  RUNOFF 

0 

0 

0 

6 

12 

14 

19 

25 

ANNUAL  RUNOFF 

0 

0 

0 

92 

189 

220 

275 

368 

SLUDGE  ouantities  iut/yri 

sto IMENT.UA SIN 

0 

0 

0 

0 

345 

412 

515 

690 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHFNE  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  CR  RECYCLE 

STORAGE  BASIN  :  EARTH 


TABLE  1  :  PRESENT  NORTH  -  CAPITAL  COSTS  -  I *1000  I 


PRESENT 

WURTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  RESIDUA*. 

TREATMENT  PLANT  176 

595 

63 

BASIN  100 

340 

135 

PIPES  1156 

3909 

1563 

RES10UAL  69 

TOTAL  1782 

NET  CAPITAL  1363 

TABLE  11  s 

PRESENT  WORTH 

-  0.*M.  COSTS 

1972 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

PLANT  I31000/Y1I 

0 

0 

0 

0 

6 

T 

9 

12 

SLUDGE  IS1000/YRI 

0 

0 

0 

0 

• 

10 

12 

IT 

SENERS  ItlOOO/YRl 

0 

0 

0 

0 

19 

19 

19 

19 

TOTAL  (S1000/YR1 

0 

0 

0 

0 

34 

37 

42 

49 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD  ( &1000) 

0 

0 

0 

0 

253 

279 

322 

0 

PRESENT  WORTH  ($10001 

0 

0 

0 

0 

74 

42 

24 

0 

NET  fl.FM.  *  141.63 

TABLE 

III 

:  TOTAL 

PRESENT 

WORTH 

CAPITAL  1  110001 

1363 

Q.  ♦M. 

IS100UI 

141 

LANO 

1 1 10001 

6 

TOTAL 

1*10001 

1511 

TABLE 

IV  : 

ANNUAL 

COSTS  uiooo/m 

19 12 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

43 

45 

45 

45 

BASIN 

24 

24 

24 

24 

PIPES 

28* 

283 

283 

283 

TOTAL  Q„*M. 

0 

0 

0 

0 

34 

37 

42 

49 

total  annual 

0 

0 

0 

0 

3*0 

391 

3  V5 

403 

N<m  1  !  ANNUAL  COSTS  O)  NUT  INCLUUt  PRESENT  OUTSTANDING  OtlNOf.D  INOEBTEMESS 
NOT  l  2  J  AN  INTFRF.iT  RATE  OF  I  PERU  NT  NAS  USED  FOR  ALL  C  ALCUl  AT  I  ON  S 


1  1.  . 


I  ’  •  -  l 


COUPS  u!  <S  -  SUrfVt  '  >CJPk  STUDY 


19/2 

19/5 

1  980 

198  > 

19/0 

200U 

2010 

2020 

4.  :  «  VlLH  Ii  < 

J  '1UNUI  r 

ji’i'MIAI  •  .»  4UE  f 

C 

0 

U 

0 

0 

0 

7 

113 

15 

227 

2d 

426 

35 

512 

42 

665 

SI  UP..?  L  Ml  1  1  Tit  s  (  )  \  /Y<) 

M  J  I NT  .‘US  IN 

0 

0 

0 

0 

331 

621 

747 

970 

1  '  A  l  !•'  .1  PLAN1  0  0  0 

1J,  f  A  |  Jt  f.(  :.  M,»  :  SI  UASi  PLUS  IkLAIMlNT  at  municipal  plant 
SLUOIO  II..M4  iric*  :  Pr/llUIC  RcNUVAL  TU  LANHilLL  UR  KLCYCIL 
STlU  «"  I  C  A  SI  N  :  LA  111 


PRt  Sr  NT 

NORTH  197? 


TABLE  I  :  FKfcSfcNT  WORTH  -  CAPITAL  COSTS  -  (S1000) 

1975  1930  1985  1990  2000  2010 


Rf  •;  I  HUAI 
HE  I  CAPl  UL 


PI  AN  1 

OLOOO/YK) 

SI  u  >..» 

(  •  10110/ VK) 

SI Wl KS 

1  $1000/ Y.’  | 

THI  Ai 

<  $1000/ VS) 

PI' f  St  NT  V  HI¬ 

AT  3.CIN- 

KING  0*  Pi  M0‘> 

( S 10001 

pro  Sf  NT  *0'’  Tlf 

( i 1000) 

k;  i  - 

12/. 3<* 

TABLE  II  :  PRESENT  WORTH  -  O.AM.  COSTS 


1990 

2000 

2010 

2020 

8 

16 

19 

25 

8 

15 

18 

24 

2 

5 

5 

5 

— 

19 

36 

43 

193 

201 

344 

0 

S3 

42 

26 

0 

TABLE  III  :  TOTAL  PktSENT  WOkTH 

CAPITAL  UluOOl  339 

0  •  •  (S1000)  127 

LAND  (flOOOl  10 


TOTAL  ItlOOO)  477 

TARLt  IV  :  ANNUAL  COSTS  IS1000/YR) 


197i 

19/5 

1 9b0 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAP  UAL 

.1  AS  IN 

32 

32 

32 

32 

P  1 1’L  S 

30 

38 

38 

33 

PIP!  S 

36 

36 

36 

T  (-1  A  I. 

0 

0 

0 

0 

TV 

36 

43 

54 

TO!/.!  AN*  -J..L 

0 

0 

0 

0 

VG 

149 

150 

16  2 

da rr  t  :  . *.  /.»;  c,sr>  //  .  >  i  iLLin  !'k»mni  mJ»  sIAnui:.  .  OPaolO  iNitbH  «  :>S 

f.  T»  >  :  A.  INTI..  •>  T  . . I  ;  II  /  PT  (  NT  *  AN  USED  FOR  All  CALCULATIONS 


STORMWATER  TREAIMENT  PLANT 


CORPS  UF  ENGINEERS  -  SURVEY  SCJPt  STUDY 


PLAN  B  .  R-24 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YR  STORM  RIKLjFF 

0 

0 

0 

4 

9 

14 

19 

23 

ANNUAL  RUNOFF 

0 

0 

0 

48 

137 

206 

275 

345 

SLUOGE  QUANTITIES  (OT/YR) 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

256 

386 

515 

646 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANOL1NG  s  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


TABLE  1  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ILIOOO I 

PRE  SENT 

WORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAI 


TREATMENT  PLANT 

218 

740 

103 

BASIN 

106 

360 

143 

PIPES 

59 

200 

79 

RESIDUAL 

12 

TOTAL 

327 

NET  CAPITAL  “ 

371 

TABLE  II  :  PRESENT  WORTH  -  D.*M.  COSTS 


1972  1975  1980  1985  1990  2000  2010  2020 


PLANT 

<*1  OOO/YPI 

0 

0 

0 

0 

4 

7 

9 

12 

SLUOGE 

1 A1Q00/YR ) 

0 

0 

0 

0 

6 

9 

12 

16 

—MnERV _ _ 

.  1A1UU0/YR) _ _ 

4) _ 

_ 0 _ 

-  o  _ 

__  _ _ 0—  . 

_ _  A 

_ n _ 

_ 0—  . 

- 0.  - 

i 

!  i 

'i 

i 

TOT  At 

1 *1009/ YR 1 

—Q 

0 

0 

0 

U 

IT 

23 

29 

PRESENT  VALUE 

AT  BEGIN* 

NINC  OF  PERIOD 

1*1000) 

0 

0 

0 

0 

105 

145 

185 

0 

PRESENT  NvMTM 

1*1000) 

0 

0 

0 

0 

31 

21 

14 

0 

NET  0.*M.  - 

67.2621 

TABLE  III 

:  TOTAL 

PRESENT 

WORTH 

1 

CAPITAL  1*1000)  371 

O.+M.  1*1000)  *7 

LANO  1*1000)  5 


TOTAL  ((10001  444 


TABLE  IV  :  ANNUAL  COSTS  ItlOOO/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

plant 

57 

57 

57 

57 

BASIN 

74 

26 

26 

26 

PIPES 

14 

14 

14 

14 

TOT  Al  n.^M. 

0 

0 

0 

0 

12 

17 

23 

29 

TOTAL  ANNUAL 

0 

0 

0 

0 

109 

116 

121 

126 

VOTE  1  i  ANNUAL 

COSTS 

DO  N'lT  INCLUJL 

PHI  SENT 

OU 1ST ANOING 

BONDED 

INU'BTfUNkSS 

■MITE  2  1  AN  INTEREST  KATE  UF  7  PLKCtNT  <AS  USEO  FOR  ALL  CALCULATIONS 


CORPS  of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


| 

'  STORMS*  TO  TREATMENT  PLANT 
rtw  1  .  R-25SC26 


1972 

1975 

1900 

1  985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  INGI 

1  VR  STORM  RUNUfE 

0 

0 

0 

0 

0 

5 

7 

10 

ANNUAL  RUNLifE 

0 

0 

0 

0 

0 

SB 

123 

150 

SLUDGE  QUANTITIES  tOI/VRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

0 

165 

230 

2B1 

TREATMENT  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  J  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUOGE  HANDLING  I  PERIODIC  RENEWAL  TO  LAN0P1LL  OR  RECYCLE 


STORAGE  BASIN  s  EAkTH 


TABLE  I  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  (41000) 

PRESENT 

NORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

72 

6B0 

205 

BASIN 

29 

195 

117 

PIPES 

300 

ioao 

1200 

RES10UAL 

59 

total 

1522 

NET  CAPITAL 

343 

TABLE  11  t  PRESENT  NORTH  -  O.fN.  COSTS 


1972 

1975 

1980 

1985 

I99U 

2000 

2010 

2020 

PLANT 

C  410U0/YRI 

0 

0 

0 

0 

0 

3 

4 

5 

SLUJ'-.fc 

(  41000/YRJ 

0 

0 

0 

0 

0 

4 

5 

7 

SEVERS 

ItlOOU/YRI 

0 

0 

0 

0 

0 

9 

9 

9 

TOTAL 

141 000/ VR  I 

0 

0 

0 

0 

0 

17 

20 

22 

PHFSFNT  VALUF  , 

AT  1EGIN- 

NING  OF  PL  HI  GO 

I  410001 

0 

0 

0 

0 

0 

130 

148 

0 

PKfSfNT  feOKlH 

t  AlOoOl 

0 

0 

0 

0 

0 

19 

u 

0 

NFT  0.»H.  ■ 

i I . 0906 

TABLE 

111  1  TOTAL 

PPtSLNT  NOP  TM 

CAPITAL  141000  1 

34  3 

0«  ♦  N*  U1000I 

31 

CANO  1*1000) 

2 

TOTAL  1410001 

376 

TA»U 

IV  «  ANNUAL 

COSTS 

c siuoo/rRJ 

19?7 

1915 

1980 

1985 

1990 

2000 

7010 

2020 

ANNUAL  CAPITAL 

ML  ATHFNT 

PLANT 

37 

37 

37 

BASIN 

14 

14 

14 

WIPES 

166 

144 

144 

TOTAL  0.  »M. 

0 

0 

0 

0 

0 

17 

20 

72 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

213 

716 

218 

VOTE  1  1  ANNUAI  COSTS  00  NOT  INCL'JOI  PRESENT  OUTSTANDING  BONDED  INOEBTIONE  SS 
fOTE  2  :  AN  INlflESI  Kill  Uf  7  I’lRCtNT  NAS  USED  EC-7  ALL  CALCULATIONS 


« 


STDkMWATET  IrUAIRNI  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


PLAN  8  >  3-27 


- . .  ' 

- - — - 

■*-'•••  — 

—  -  -  - 

- -  *“  *  “ 

‘  '  *■  ‘ 

- 

1972 

1975 

I960 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MGI 

1  YR  STORM  RUNOFF 

u 

0 

0 

3 

? 

11 

13 

14 

ANNUAL  RUNOFF 

0 

0 

0 

54 

109 

164 

203 

217 

SLUDGE  OUANTJTJlrS  IOT/YRI 

SEDIMENT .BAS  IN 

0 

0 

0 

0 

204 

307 

380 

406 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PfcklOOlC  REMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASIN  :  EARTH 

TABLE  I 

:  PRESENT 

WURTH  - 

CAPITAL 

COSTS  -  1*10001 

PRESFNT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

treatment  plant  iti 

580 

BASIN  T  6 

260 

PIPES  88 

300 

RESIDUAL  11 

TOTAL 

NET  CAPITAL  325 

TABLE  11 

:  PRESENT 

WORTH 

-  0.4M.  COSTS 

1972 

197  5 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT  1310QJ/VR) 

0 

0 

0 

0 

3 

5 

T 

T 

SLUOGF  ISlJOO/YKl 

0 

0 

0 

0 

5 

7 

9 

10 

SEWERS  ItlOOO/YRl 

0 

0 

0 

0 

1 

1 

i 

1 

TOTAL  ( $  1 003/ YR) 

0 

0 

0 

6 

10 

14  • 

18 

19 

PRESENT  VALUE  AT  CEO  IN- 

NINE.  OF  PERIOD  CilOOO) 

0 

0 

0 

0 

89 

116 

131 

0 

PRESENT  WURTH  1*1000) 

0 

0 

0 

0 

26 

IT 

10 

0 

NET  0.*M.  • 


53. 8208 


TABLE  11 


TOTAL  PRESENT  WORTH 


CAPITAL 

I $10001 

325 

0*  ♦M. 

<  $10001 

53 

LAND 

1 $1000) 

3 

TOTAL 

($1000) 

382 

RESIDUA! 


81 

103 

119 


305 


TABLE  IV  :  ANNUAL  COSTS  UlUuG/YR) 


19T2 

I  97S 

1930 

19b5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

A* 

44 

44 

44 

HAS  IN 

18 

10 

IB 

18 

PIPES 

21 

21 

21 

21 

TOTAL  0.*H. 

0 

0 

0 

0 

10 

14 

18 

19 

For  At  ANNUAL 

0 

0 

0 

0 

9S 

100 

103 

104 

NOTE  I 
NOTE  2 


ANNUAL  C  ISIS  DO  N.-T  INCLUDE  PKk  $E  141  OUlslANOiNG  BUNDED  INOEBICDNfcSS 
AN  |  NT  l  kC  ST  PAT  t  UE  7  Ec.'CENI  WAS  USED  TOR  AIL  CALCULAUUNS 


11  (NWAHR  IRLAINENT  PLANT 
PLAN  8  ,  k-28 


COMPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1V72 

1975 

1940 

1985 

1990 

2000 

2010 

2020 

STORMhATcR  VOLUME  (MCI 

1  y «4  STURH  kuncff 

0 

0 

0 

0 

0 

37 

49 

62 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

537 

716 

•95 

SLuDCE  ut .ENTITIES  IOT/YRI 

SIUIMNI.BASIN 

0 

0 

0 

0 

0 

1006 

1362 

1678 

TREATRENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TR.jTMLNT  Sr.HtHE  s  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUOGE  HANCL1NG  1  PERIODIC  REMOVAL  TO  LANOP1LL  OR  RECYCLE 
ST  AGE  BASIN  :  EARTH 


PRESENT 

NORTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  (41000) 


1990  2000 


TR  THEM  PLANT 
8A  N 
PI.  S 

RESIDUAL 
NET  CAPITAL 


TABLE  II  <  PRESENT  NORTH  -  0.*M.  CCSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 41000/VKI 

0 

0 

0 

0 

0 

18 

25 

31 

SLUDGE 

1 A1000/YM) 

0 

0 

0 

0 

0 

25 

33 

61 

SEP"  S 

I 41000/YHJ 

0 

0 

0 

0 

0 

0 

0 

0 

T01  . 

( 6 1000/ VR T 

0 

0 

0 

0 

0 

44 

59 

76 

PRESENT  VALUE  AT  BEGIN-. 

mu'-  Of  Pfck  IDD 

IA1000T 

0 

0 

0 

0 

161 

367 

670 

0 

PRC  NT  NO«TH 

It  10001 

0 

0 

0 

0 

67 

55 

35 

0 

NET  0*  +M«  * 

138.915 

TABLE 

III 

I  total 

PRESENT 

NORTH 

CAPITAL  1*10001 

561 

0.*M. 

($1000) 

138 

LA HO 

I4100CI 

16 

TOTAL 

ItlOOOl 

696 

TABLE 

IV  1 

ANNUAL 

COSTS  U1000/YRI 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

aa 

88 

68 

88 

BASIN 

39 

39 

39 

39 

PIPES 

16 

16 

16 

16 

TOTAL  U.*H. 

0 

0 

0 

0 

0 

66 

59 

76 

TOT  annual 

0 

0 

0 

0 

163 

187 

201 

216 

NCTE  I  >  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  WINDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  T^'MMI.NI  PLANT 

CUPPS 

UF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  H  •  R-29 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

8 

10 

11 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

112 

135 

168 

SLUDGE  OOANTI  TIES  IDT/YR) 
SEOIMENT. BASIN 

0 

0 

0 

0 

0 

210 

253 

315 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LANO 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  2  EARTH 

TABLE  1  s  PRESENT  WORTH  -  CAPITAL  COSTS  -  I $10001 

PRfc  SENT 


WOkTH 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

RESIOUA 

TREATMENT  PLANT 

79 

530 

227 

BAS  IN 

36 

240 

144 

PIPES 

1  70 

1136 

681 

RESIDUAL 

43 

TOTAL 

1052 

NET  CAPITAL 

245 

TABLE  II  < 

PRESENT  WORTH 

-  O.+IL.  COSTS 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020 

PLANT 

1 31 000/ VR 1 

0 

0 

0  0 

0 

3 

4 

5 

SLUDGE 

(tlOUO/YRI 

0 

0 

0  0 

0 

5 

6 

T 

SEWERS 

( ( 100U/YK 1 

0 

0 

0  0 

0 

5 

5 

5 

TOTAL 

(  $  l 000/ YR ) 

0 

0 

0  0 

a 

14 

16 

19 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PER  100 

1 (10J0I 

0 

0 

0  0 

0 

110 

127 

0 

PRESENT  WORTH 

<*10001 

0 

0 

0  0 

0 

16 

9 

0 

NET  0.4M.  « 

26.385 

TABLE  III 

:  TOTAL  PRESENT 

WORTH 

CAPITAL  ($1000) 

245 

Q.4M. 

1 $1000) 

26 

LANO 

1(10001 

3 

TOIAL 

($1000) 

275 

TABLE  IY  » 

ANNUAL  COSTS  ($1000/VK) 

1972 

1975  19BU  1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

1RCATHENT 

PLANT 

40 

40 

40 

BASIN 

17 

17 

IT 

PIPES 

82 

62 

82 

TOTAL  U.*M. 

0 

0 

0  u 

0 

14 

16 

19 

TOTAL  ANNUAL 

0 

0 

0  u 

0 

155 

157 

159 

NOff  1  S  ANNUAL  COSTS  DU  NOT  INCLUDE-  PfttSINT  UUI  STANDING  BUNDIC  I  MOL  61  LONE  SS 
NOIL  2  :  AN  INTEREST  R  AT  t  3F  7  PERCENT  WAS  USED  TOR  AIL  CALCDLAf  IONS 


t 

\ 


& 


srrifc water  »i.i*iMrsr  plani 


CORPS  UF  ENGINE!  IS  -  SURVEY  SCOPE  STUDY 


PLAN  6  .  P -.10(33 


1972 

1975 

I960 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOI  ONE  IMG) 

1  TA  STuki  RUNOFF 

0 

0 

0 

0 

0 

5 

8 

9 

ANNUAL  KUN'JFf 

0 

0 

0 

0 

0 

67 

91 

121 

SLUDGE  aUANTirttS  IDT/VR) 

SEOIMrNl.d".  SIN 

0 

0 

Q 

0 

0 

125 

170 

226 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  t  STORAGE 

PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL 

TO  LANOFILL 

OR  RECYCLE 

STORAGE  BASIN  :  EARTH 

TABLE  1 

1  PRESENT 

WORTH  - 

capital 

casts  -  i *10001 

PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT  69 

660 

197 

3 AS IN  33 

205 

123 

PIPES  119 

797 

678 

RESIDUAL  30 

TOTAL 

798 

NET  CAPITAL  IBB 

TABLE  11 

t  PRESENT 

WORTH 

-  0. AM.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1  * 1000/YR 1 

0 

0 

0 

0 

0 

2 

3 

4 

SLUDGE  1 S1000/YAI 

0 

0 

0 

0 

a 

3 

6 

5 

.EWERS  1*  1000/ YR 1 

0 

0 

a 

0 

0 

3 

3 

3 

.OTAL  IS100Q/VRI 

0 

o 

0 

~  0 

6 

9 

ii 

13 

PRESENT  VALUE  AT  BEGIN- 

II NG  OF  PERI  00  1*1  000) 

0 

0 

0 

0 

0 

73 

08 

0 

.'RESENT  WORTH  1*1000) 

0 

0 

0 

0 

0 

11 

6 

0 

NET  0.*M.  ■  17.3373 


TABLE  III  :  TOTAL  PRESENT  WORTH 

CAPITAL  I  31030)  186 
0.6M.  1*1000)  17 
LAND  1*10001  2 


TOTAL  1*1000)  208 


TABLE  IV  I  ANNUAL  COSTS  U1000/VR) 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

‘iWUAl  CAPITAL 

TREATMENT  plant 

35 

35 

35 

BASIN 

16 

16 

16 

PIPES 

57 

57 

57 

TOTAL  0*4H. 

0 

0 

0 

0 

0 

9 

11 

13 

OTAL  Annual 

0 

a 

0 

0 

0 

117 

119 

121 

MUtE  1  1  ANNUM.  CUilS 

W)  N»)T  INLUnt 

PRISE  Ml 

outstanding 

bonded 

indebtedness 

“DTE  2  :  AN  INTERCST  RATE  01  7  PtRCCNT  WAS  USfcO  FOR  ALL  CALCULATIONS 


STClRMhATER  I<41  AIN'T.)  t'lANT 


CORPS  of  ENGINEERS  -  SURVEY  SCOPt  STUOV 


Pt  AN  B  ,  A-31 


1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOIUME  IMG) 

1  VP  STURM  RUNOFF 

0 

0 

0 

0 

0 

1 

3 

A 

ANNUAL  RUNOFF 

c 

0 

0 

0 

0 

34 

51 

TO 

SLUOGE  OUANTITJES  lUT/VR) 

SEOIMCNT.tiASIN 

0 

0 

0 

0 

0 

63 

95 

131 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANOLING  :  PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


^..-PRESENT 

north 


treatment  plant 

BASIN 

PIPES 

RESIDUAL 
NET  CAPITAl 


TABLE  1  s  PRESENT  NORTH  -  CAPITAL  COSTS  -  ItlOOO) 


TABLE  11  s  PRESENT  NORTH  -  O.AH.  COSTS 


PLANT 

SLUDGE 

SEVERS 


ItlOOO/YRI 
( S1000/YR) 
I *1000/ YR I 

I *1000/ YRI 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  1*1000) 


PRESENT  NORTH  ItlOJOl 
NET  O.+M.  »  T  .9266  3 


TABLE  III  J  TOTAL  PRESENT  NORTH 

CAPITAL  1*10001  BA 

0.»M.  1*1000)  ? 

LANO  1*1000)  1 


TOTAL  1*1000)  93 

T431E  IV  S  ANNUAL  COSTS  ItlOOO/YRI 


1972 

1975 

1960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

22 

22 

22 

BASIN 

11 

11 

11 

PIPES 

14 

14 

14 

TOTAL  U.*M. 

0 

0 

0 

0 

0 

3 

5 

6 

?  Of  At  ANNUAL 

0 

o 

0 

o 

"  0 

52 

53 

55 

NOTE  1  »  ANNUAL  COSTS  DO  NUT  INCLUDE  PRESENT  OUTSTANDING  BUNDcO  INDEBTEDNESS 
NOTE  2  :  AN  INTEREST  RATI  Of  J  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


StOrfHkAIIK  1kr-M»i.NT  PLANT 


CUKPS  Of  tNGINElRS  -  SURVEY  SCOPE  STUOV 


PLAN  8  .  h-32 


1972  1975  I960  1985  1999  2000  2010  2020 


STORMWATER  VOLUME  (“01 

1  Yw  STORM  RUNOFF  0  0  0  0  »  14  19  21 

ANNUAL  RUNOFF  0  0  0  0  8  206  274  302 

SLUDGE  OUANT1TIES  COT/VRI 

SiL'IMf  NT.BAS!  N  0  0  0  0  t  386  513  566 

TREATMENT  PLANT  00008000 


TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  :  EARTH 


PRESENT 

WORTH 

1972 

TABLE 

1975 

1  3  PRESENT 

1980 

WORTH  - 

1985 

-  CAPITAL 

1998 

COSTS  -  1810001 

2000  2010 

2020 

RES  I  DU  Al 

TREATMENT  PLANT  105 

700 

300 

BAS  IN 

4a 

320 

192 

PIPES 

285 

1900 

1140 

RESIDUAL  63 

TOTAL 

1632 

NET 

CAPITAL  375 

TABLE 

It  >  PRESENT 

WORTH 

-  O.HU  COSTS 

1972 

1975 

1980 

1985 

199# 

2000 

2010 

2020 

PLANT 

I  8 10 00/ Y« 1 

0 

0 

0 

0 

0 

7 

9 

10 

SLUDGE 

1 81003/YRI 

0 

0 

0 

0 

0 

9 

12 

14 

SFWFP.S 

1  81000/ YRI 

0 

0 

0 

0 

0 

9 

9 

9 

TOTAL 

f  41000/YR) 

0 

0 

0 

0 

0 

26 

31 

34 

PRESENT 

VALUE  AT  BEGIN- 

. 

NING  UF 

PER  IU0  1810001 

0 

0 

0 

0 

0 

204 

232 

0 

PRE  SENT 

NORTH  (810301 

0 

0 

0 

0 

0 

30 

17 

0 

NET  0.4M.  -  48.5427 


TABLE  III  I  TOTAL  PRESENT  WORTH 


CAPITAL 

I  41000  1 

3T5 

0  •♦M. 

1 81000) 

48 

LANO 

<81000! 

20 

TOTAL 

(810001 

444 

TABLE 

IV  :  ANNUAL 

COSTS 

(81000/TRI 

1972 

1975 

1980 

1985 

1990 

2  000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT  PLANT 

54 

54 

54 

CAS  IN 

23 

23 

23 

PIPES 

137 

137 

137 

TOTAL  0.*M. 

0 

0 

0 

0 

0 

26 

31 

34 

TOTAL  ANNUAL 

0 

0 

~ "  o 

0 

0 

241 

246 

248 

note  l  <  annual  costs  ou  njt  include  present  outstanding  bonded  indebhoness 

NOTE  2  «  AN  INTEREST  RATE  JE  7  PtPCtNT  WAS  USEO  FOR  ALL  CALCULAIIONS 


STORMNATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  ,  R-36 


1972 

1975 

1980 

196S 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG! 

1  VR  SICHM  runoff 

0 

2 

9 

S 

T 

9 

11 

11 

ANNUAL  RUNOFF 

0 

1* 

69 

66 

106 

139 

19) 

1T6 

SLUOGE  (QUANTITIES  10T/YRI 

SEDIMENT. BA  SIN 

0 

64 

129 

162 

198 

260 

206 

326 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  ISIOOO) 


PRESENT 

NGRTrt 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESlOUAl 

TREATMENT  PLANT  211 

510 

0 

BASIN 

101 

26S 

73 

PIPES 

82 

200 

60 

RESIDUAL  S 

TOTAL 

133 

NET  CAPITAL  391 

TABLE  11  >  PRESENT  NORTH 

-  0.6ft.  COSTS 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

IA1U00/VR1 

0 

0 

0 

3 

3 

6 

S 

6 

SLUOGE 

U1000/YR) 

0 

0 

a 

4 

6 

6 

7 

• 

SEVERS 

( 11000/ YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1  A1000/YR) 

0 

0 

0 

9 

9 

12 

13 

15 

PRESENT  VALUE 

AT  BEGIN- 

. 

NING  OF  PER  100 

( *10001 

0 

0 

0 

39 

76 

90 

101 

0 

PRESENT  NORTH 

1*1000) 

0 

0 

0 

16 

22 

13 

7 

0 

NET  0«*H«  * 

60.3361 

table 

III  I  TOTAL 

PRESENT 

NORTH 

CAPITAL-  UlOOO  A- 

391 

0.*H.  I $1030) 

60 

LAND  1*10001 

IT 

TOTAL  (S1000I 

466 

table 

IV  >  ANNUAL 

costs  uiooom) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENI 

PLANT 

39 

59 

39 

39 

59 

BASIN 

17 

17 

17 

17 

17 

PIPES 

16 

16 

16 

16 

14 

TOTAL  0.6M. 

0 

0 

0 

9 

9 

12 

13 

15 

TOTAL  ANNUAL 

0 

u 

0 

81 

41 

83 

- 

86 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INOEBTiDNESS 
NOTE  2  s  AN  INTEREST  RATE  HE  1  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


STURMNA1CK  U’.MUHiM  PlA.IT 

LOW’S  OT  ENGINEERS 

-  *UKVfrV 

SCOPE 

study 

PLAN  (1  ,  R-SS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STOHH WATER  VOLUME  IMG) 

1  VK  STUHM  RUN**F 

0 

1 

7 

9 

12 

16 

17 

20 

annual  runoff 

0 

60 

120 

150 

180 

2+0 

266 

300 

SLUDGE  QUANTITIES  lOT/VKl 
SEDIMENT. HAS  IN 

0 

112 

225 

281 

337 

450 

695 

562 

TRFATN6NT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TRC A THEN T  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  I  PERIODIC  REMOVAL  TO  LANDFILL  OF  RECYCLE 
STORAGE  BASIN  :  EARTH 


TABLE  I  1  PRESENT  WORTH  -  CAPITAL  COSTS  -  <110001 

PRESENT 

WORTH  1972  1975  19S0  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

632 

680 

680 

582 

BASIN 

197 

360 

67 

PIPES 

116 

200 

39 

RE  SIOUAL 

26 

TOTAL 

690 

NET  CAPITAL 

720 

table 

It  i  PRESENT 

worth 

-  O.+N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

plant 

1 51030/YR) 

0 

0 

0 

6 

6 

a 

9 

10 

SLUOGe 

( 81 000/ YR I 

0 

0 

0 

8 

8 

n 

12 

16 

SEWERS 

1 S1000/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 S1D0D/YR 1 

0 

0 

0 

15 

IS 

20 

ii 

25 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PERIOD 

liiooai 

0 

0 

34 

66 

127 

151 

169 

0 

PRESENT  WORTH 

1  *  1 000! 

0 

0 

19 

26 

37 

22 

12 

0 

NET  0.*M.  - 

120.317 

TABLE 

III  :  TOTAL 

PRESENT 

NORTH 

CAPITAL  U1000I 

720 

OAK¬ 

<110001 

120 

LAND 

M1000I 

22 

TOTAL 

UlOoOl 

862 

table 

IV  I  ANNUAL 

COSTS 

UlOOO/YK) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PL  AMT 

52 

52 

52 

52 

52 

52 

BASIN 

26 

26 

26 

26 

26 

26 

PIPES 

16 

16 

16 

16 

16 

16 

TOTAL  0.*M. 

0 

0 

0 

15 

15 

20 

22 

25 

TOTAL” ANNUAL 

0 

0 

92 

Tor 

107 

112 

n; 

117 

NOTE  1  :  Annual 

COSTS 

il*l  NUT  tNCLUOb 

PREihNl 

OUTSTANDING 

BONDEO 

INOEBTEpNESS 

NOTE  2  :  AN  INTcREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STOPMWAUF  8R14TMFWT  PLANT  CHAPS  Of  ENGINEERS-  SURVtY  SCOPE  STUDY 

PLAN  B  .  CU-26 

1972  1979  19 80  1989  1990  2000  2010  2020 


STORMWATER  VOLUME  IMG) 

1  YR  STORM  RUNOFF  01349000 


ANNUAL  RUNOFF 

0 

27 

94 

67 

81 

91 

111 

134 

SLUOGE  OUANTITIES  IOT/YKI 

SEDIMENT. BAS  IN 

0 

50 

101 

126 

191 

170 

230 

291 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANDLING  >  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  i  EARTH 


TABLE  1  T  PRESENT  WORTH  -  CAPITAL  COSTS  -  (A1000) 

PRESENT 

WURTH  1972  1975  1980  1989  1990  2000  2010  2020  RESIOU* 


TREATMENT  PLANT 

182 

440 

0 

BASIN 

91 

220 

6* 

PIPES 

82 

200 

60 

RESIDUAL 

4 

TOTAL 

126 

NET  CAPITAL  " 

391 

TABLE  II  1  PRESENT  WORTH  -  O.FM.  COSTS 
1972  1  9TS  1980  1985  1990  2000  2010  2020 


plant 

ItlOOO/YRI 

0 

0 

0 

2 

2 

J 

4 

4 

SLUOGE 

IttOOO/YR) 

0 

0 

0 

3 

3 

4 

9 

6 

SEWERS 

UIOOO/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

UIOOO/YRI 

~  0 

0 

0 

7 

7 

• 

11 

11 

PRESENT  VALUE 

AT  BEGIN— 

- 

NING  OF  PERIOD 

U  10001 

0 

0 

0 

31 

96 

61 

80 

0 

PRESENT  WURTH 

moooi 

0 

0 

0 

12 

16 

10 

6 

0 

NET  O.FM.  • 

46. 1814 

TABLE  III 

1  TOIAL 

PRESENT 

WORTH 

CAPITAL 

U1000) 

391 

0.*N. 

($10001 

46 

LAND 

U1000I 

10 

TOTAL 

U 10001 

408 

TABLE  IV  I  ANNUAL  COSTS  UIOOO/YRI 

1972  1979  1980  1989  1990  2000  2010  2020 


ANNUAL  CAPITAL 


TRT ATMLNT  PLANT 

33 

33 

33 

3$ 

33 

BASIN 

19 

19 

19 

15 

19 

PIPES 

14 

14 

14 

14 

14 

TOTAL  O.FM. 

0 

0 

0 

7 

7 

8 

11 

11 

TOlAt  ANNUAL 

0 

~~~  0 

72 

72 

72 

79 

76 

NOTE  1  :  ANNUAL  COSTS  00  NUt  INCLUDE  PRESENT  (JUTS)ANDING  BONDED  INDEBTEDNESS 
NOT  F  2  2  AN  INTEREST  RATE  DF  7  PERCENT  .AS  USED  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


UWTS  Of  ENGI  NELMS  -  SUKVtY  SCOPl  STUDY 


MIAN  A  .  CU-27 


19/2 

1975 

1980 

1985 

1990 

2000 

2010 

2070 

STORMWATER  VOLUME  (MG) 

1  YK  STORM  RUNOFF 

0 

4 

9 

10 

12 

17 

22 

22 

ANNUAL  RUNOFF 

0 

63 

126 

158 

190 

252 

316 

316 

SLUOGE  OUANTI  TIE  S  (OT/YH) 

SEOIMENT. BASIN 

0 

US 

£36 

296 

356 

♦72 

592 

$92 

TREATMENT  PLANI 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  >  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  J  EARTH 


TABLE  1  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  I *1000 1 

PRESENT 

NORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

296 

710 

0 

BASIN 

169 

360 

108 

PIPES 

1680 

6050 

1215 

RESIOUAL 

51 

TOTAL  1 323 

NET  CAPITAL 

2072 

TABLE  II  1  PRESENT  WORTH  -  0.*M.  COSTS 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

plant 

1  $1000/ YR  > 

0 

0 

0 

b 

6 

8 

11 

11 

SLUOGE 

151000/YKl 

0 

0 

0 

8 

• 

11 

16 

16 

SEWERS 

(S1UOO/YRI 

0 

0 

0 

20 

20 

20 

20 

20 

TOTAL 

1  ft  1000/ YR I 

0 

0 

0 

35 

35 

60 

66 

66 

PRESFNT  VALUE  AT  BEGIN- 

* 

WING  OF  PERIOD 

1*1000) 

0 

0 

0 

166 

269 

305 

323 

0 

PRESENT  WORTH 

(tluool 

0 

0 

0 

60 

79 

65 

24 

0 

WET  0.6H.  “ 

211.276 

TABLE 

111  < 

TOTAL 

PRESENT  WORTH 

CAPITAL 

IS10U0I 

2072 

0«  ♦H# 

1 510001 

211 

LAND 

1 $10001 

26 

TOTAL 

1 $10001 

2308 

TABLE 

IV  <  ANNUAL 

COSTS 

I  $ 1000/YR ) 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

56 

34 

56 

56 

54 

BASIN 

26 

26 

26 

26 

26 

PIPES 

293 

293 

293 

293 

293 

TOTAL  □•♦H* 

0 

0 

0 

35 

35 

40 

46 

46 

OTAL  ANNUAL 

0 

0 

0 

409 

499 

616 

620 

420 

NUTT  1  x  ANNUAL 

COSTS  UO  NUT 

INCLUOE 

PRtrSLNT 

OUTSTANDING 

BONOLD 

INDEBTEDNESS 

NOTE  2  I  AN  INI  CREST  RATE  OF 

1  PERCENT  WAS  USED  FOR 

ALL  calculations 

STOHNNATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  B  .  CO-28 

1972 

1975 

1900 

1985 

1994 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 
t  YR  STORM  RUNOFF 

0 

0 

0 

2 

4 

5 

7 

■ 

ANNUAL  RUNOFF 

0 

0 

0 

36 

n 

86 

108 

121 

SLUOGE  QUANTITIES  (UT/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

135 

161 

202 

226 

TREATMENT  PLANT 

0 

0 

0 

0 

• 

0 

0 

0 

TREATMENT  SCHCME  S  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  1  PERIODIC  REMOVAL  TO  LANDFILL  CR  RECYCLE 
STORAGE  BASIN  >  EARTH 


TABLE  I  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 


PtfcSENT 

WUKTH 

1912 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDE 

TREATMENT  PLANT 
BASIN 

PIPES 

130 

62 

532 

640 

210 

I860 

6) 

t: 

71* 

RESIDUAL 

31 

TOTAL 

86! 

NET  CAPITAL  091 

TABLE  II  >  PRESENT  NORTH  -  O.ML  COSTS 


- 

1972 

19T5 

1980 

1985 

19*8 

2000 

2010 

2020 

PLANT 

I *1000/ VR) 

0 

0 

0 

0 

2 

3 

3 

4 

SLUDGE 

1 SLUOO/VR  | 

0 

0 

0 

0 

3 

4 

5 

5 

SEWERS 

1*1000/ /R) 

0 

0 

0 

0 

- 

a 

a 

8 

■ 

TOTAL 

I  tlOOO/YiL ) 

0 

0 

~"o 

16 

16 

17 

18 

PRESENT  VALUE  AT  aEGIN- 

NING  OF  PERIOD 

($10001 

0 

0 

0 

0 

1*8 

118 

129 

0 

PRESENT  WORTH 

1*1000) 

0 

0 

0 

0 

32 

IT 

9 

0 

NET  O.FM.  « 

59.6918 

TABLE 

Ml  < 

TOTAL 

PRESENT 

WORTH 

CAPITAL  1*1000) 

691 

0.*M. 

1*1000) 

59 

LANO 

1*1000) 

2 

Tor  At 

1*1000) 

753 

TABLE 

IV  t 

ANNUAL 

COSTS  IS1000/YR) 

1972 

1975 

1980 

1985 

19*0 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatment 

PLANT 

>3 

33 

33 

33 

BASIN 

15 

15 

15 

15 

PIPES 

130 

130 

130 

130 

TOTAL  0.*H. 

0 

0 

0 

0 

14 

16 

IT 

18 

TOTAL  ANNUAL 

0 

0 

0 

196 

195 

19T 

198 

NOTE  1  :  ANNUAL  COils  (V.l  fi  IT  INCLint  PRESENT  OUT  ST  AND  I  V.  BONDED  I  NOtBTIDNESS 
NOTE  2  t  AN  INTEREST  (ATE  OF  I  PERCENT  WAS  USED  TOR  ALL  CALCULATIONS 


c. 


nMHHftHfiH 


r 


STORMWATER  TREATMENT  PUNT 

CUAPS 

Of  ENGINEERS  -  SURVEY  SCOPE 

STUOV 

Pi  AN  II  ,  CO-29C31 

1972 

1975 

1980  1985  1990 

2000 

2010 

2020 

STUPHKAIER  VOLliRt  IMG) 


|  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

21 

27 

34 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

329 

395 

495 

SLUDGE  OUANTITIES  IOI/YRI 

SEDIMENT. BA  SI  N 

0 

0 

0 

0 

0 

616 

740 

926 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREAIMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
.-SLUDGE- HANDLING—  1-  PER.JOO  IC-RfcMUYAL-JO-  LAND* I  LL  -OR  RECTUS. 
STORAGE  BASIN  :  EARTH 


TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 


PRESENT 

NORTH  1972  19/S  I960  196S  1990  2000  2010  2020  RESIOUAL 


TREATMENT  PLANT 

130 

870 

373 

BASIN 

61 

410 

246 

PIPES 

330 

2200 

1320 

RESIOUAL 

75 

total 

1939 

NET  CAPITAL 

446 

TABLE  II  <  PRESENT  NORTH  -  0.*M.  COSTS 


19/2 

19/5 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

f  MOOO/YRI 

0 

0 

0 

0 

0 

ii 

13 

17 

SLUDGE 

1  S100D/V1I 

0 

0 

0 

0 

0 

15 

18 

23 

SF  WFRS 

(MOOD/YK) 

0 

0 

0 

0 

0 

10 

10 

10 

TOTAL 

16100 O/VA) 

0 

0 

0 

0 

0 

37 

43 

51 

PRESENT  VAIUE 

AT  BEGIN- 

NlfcG  OF  PERIOD 

it  mom 

0 

0 

0 

0 

0 

285 

333 

0 

PRESENT  NORTH 

1 $10001 

0 

0 

0 

0 

0 

42 

25 

0 

NET  0.*M.  ■ 

60.3811 

TABLE 

:  III 

s  TOTAL 

PRESENT 

WURTH 

CAPITAL  1*1000) 

448 

0.*M. 

itioooi 

68 

LANO 

1*1000) 

8 

TOTAL 

1*1000) 

52* 

TABLE 

IV  1 

ANNUAL 

COSTS  1*1 OOO/YK ) 

1972 

1975 

1980 

1985 

1940 

2000 

2010 

2020 

ANNUAL  CAPITAL 

treatment 

PLANT 

*/ 

67 

67 

BASIN 

29 

29 

29 

PIPES 

159 

159 

159 

TOTAL  0.*M« 

0 

0 

0 

0 

0 

3/ 

43 

51 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

294 

299 

307 

NOTE  I  t  AftNiAl  COSTS  00  N’.f  INCLOOE  PRESENT  OUTSTANDING  BUNDED  INOEOTEONCSS 
NOTE  2  «  AN  INHRkSl  RAIL-  Uf  ?  Pt  Ci'NI  «AS  USEIJ  EUR  ALL  LALCUl  AT  IIINS 


STOftMW  AT  Eft  TREAINENT  PLANT 


COMPS  C f  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  B  ,  CU-3U 


1972 

1975 

1980 

STORMWATER  VOLUME  IMG) 

1  VR  S10RH  RUNOFF 

0 

0 

0 

ANNUAL  RUNOFF 

0 

0 

0 

SLUDGE  OUANTITIES  (OT/VK) 

SEDIMENT. BAS  IN 

0 

0 

0 

TREATMENT  PLANT 

0 

0 

0 

1985 

1990 

2000 

2010 

2020 

0 

0 

5 

8 

8 

0 

0 

86 

103 

129 

0 

0 

161 

193 

241 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LANC 
SLUDGE  HANDLING  J  PERIODIC  REMOVAL  TO  LANOEILL  CR  RECYCLE 
STORAGE  BASIN  s  EARTH 


TABLE  I  «  PRESENT  NORTH  -  CAPITAL  COSTS  -  <*10001 


PRESENT 

WORTH  1972  1975  19B0  19B5  S990  2000  2010  2020 


RESIDUAL 


TREATNENT  PLANT 

69 

9AS  IN 

33 

PIPES 

582 

460 

220 

3ST0 


197 

132 

2322 


RESIDUAL  102 

NET  CAPITAL  SB! 


TOTAL  2651 


TABLE 

11  <  PRESENT 

WORTH  - 

0.4  N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1  *  1000/ VR) 

0 

0 

0 

0 

0 

3 

3 

4 

SLUDGE 

1 *1000/ VR ) 

0 

0 

0 

0 

0 

6 

6 

A 

SEWERS 

lAlUOO/YRl 

0 

0 

0 

0 

0 

19 

19 

19 

TOTAL 

I (1000/ YR) 

0 

0 

o 

b 

0 

26 

27 

29 

PRESENT 

VALUE 

AT  BEGIN- 

NINO  OF 

PERIOD 

1*10001 

0 

0 

0 

0 

0 

190 

202 

0 

m  sint 

NOR  TH 

ItlUOUl 

0 

0 

0 

0 

0 

28 

15 

0 

NET  0.*M.  •  44.0925 


TABLE  lit  I  TOTAL  PRESENT  WORTH 

CAPITAL  1*1000)  581 
0.»R.  1*10001  44 
LAND  1*10001  2 


TOTAL  1(10001  62T 


TABLE  IV  <  ANNUAL  COSTS  K1000/VRI 


ANNUAL  CAPITAL 

TREATMENT  PLANT 

BASIN 

PIPES 

TOTAL  0.»M. 


TOTAL  ANNUAL 


1972 

1915 

1980 

1985 

1990 

2000 

1010 

2020 

0 

0 

0 

0 

0 

35 

15 

280 

26 

35 

15 

280 

27 

35 

IS 

280 

29 

o 

0 

0 

"o 

0 

359 

359 

iSI 

INCLUDE  PRESENT  OUTSTANDING 
?  PfcRLfcM  MAS  USED  FUR  ALL 

bunded  indebtedness 

CALCULA1 ICNS 

STORMWATER  TREATMENT  RIANT 
RIAN  B  .  CU-J4C-40-41 


CORPS  OR  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1*72 

1975 

1930 

ms 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

i  VR  STOKM  RUNOFF 

0 

0 

0 

0 

0 

5 

7 

11 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

93 

111 

136 

SLUDGE  UUANTITIES  IOT/YRI 

SfcO lMENT.bASl N 

0 

0 

0 

0 

0 

174 

206 

238 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

THE AT ME N1  SCHEME  X  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING  i  PERIODIC  REMOVAL  TO  LANDFILL  OK  RECYCLE 


STORAGE  BASIN  >  EARTH 

TABLE  1  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  I(IQOO) 

PRESENT 


NORTH 

1972 

1973 

1980 

1963 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PLANT 

76 

510 

218 

•ASIN 

33 

225 

135 

PIPES 

451 

3000 

1800 

RESIDUAL 

63 

TOTAL 

2153 

NET  CAPITAL 

470 

TABLE 

11  1  PRESENT  WORTH  - 

0.«M.  COSTS 

1VT2 

19T5 

1980 

loss 

1990 

2000 

2010 

2020 

PLANT 

UlUOO/Yk) 

0 

0 

0 

0 

0 

3 

3 

4 

SLUDGE 

1  tlUOO/YR) 

0 

0 

0 

0 

0 

4 

3 

6 

SEWERS 

I  Aiooo/yni 

0 

0 

0 

0 

0 

14 

14 

14 

TOIAL 

1 61 900/ YR 1 

0 

0 

0 

0 

0 

22  . 

24 

26 

PRESENT  VALUE  AT  8tGlN- 

N1NG  OE  PERI  00 

UlOUO) 

0 

•  0 

0 

0 

6 

164 

176 

0 

PRESENT  WORTH 

1*1000) 

0 

0 

0 

0 

0 

24 

13 

0 

NET  0.*M.  - 

38,1834 

table 

III  <  IOTAL 

PRESENT 

NORTH 

CAPITAL  (FlUOO) 

ATS 

0  1*1000) 

38 

LANO  U1000I 

2 

TOTAL  1(1000) 

518 

TAbLE 

IV  S  ANNUAL 

COSTS  KIOOO/YH) 

1972 

1973 

I960 

1963 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TkEATMl  NT 

PL  ANl 

39 

39 

39 

BASIN 

16 

16 

16 

PIPFS 

217 

217 

211 

TOTAL  0.  ♦M* 

0 

0 

0 

0 

0 

22 

24 

26 

TUI AL  ANNUAL 

•  6 

0 

0 

0 

0 

295 

296 

299 

NOTE  1  :  ANMIAl  CCSIj  Do  NJT  INCLUDE  PXEM  NT  OUTSTANDING  UONJt  II  1  NutU  IEONE  SS 
NOTE  2  I  AN  INTcHESI  MAIL  Of  7  PLRCIHI  NAS  USEU  f  US  ALL  CALCOLATIUNS 


STURMMA  TER  TREATMtN?  PLANT 


CORPS  LF  e NGtNFlKS  -  SURVLY  SCOIT  STUDY 


PLAN  H  ,  CU'36 


1472  1975  1980  1985  1990  2000  2010  2020 


STORHMATER  VOLUME  (HOI 

1  VR  STOitM  RUNOFF  0  0  0  0  0  8  10  13 

ANNUAL  RUNOFF  0  0  0  0  0  139  167  209 

SLUOGE  QUANTITIES  (OT/YRI 

SEOINENl. BASIN  0  0  0  0  0  260  313  391 

TREATMENT  PLANT  00000000 


TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUOGE  HANOI  I NG  S  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


storage  basin 

5  EARTH 

TABLE 

:  I  :  PRESENT  WORTH  - 

CAPITAL 

COSTS  -  IA1000) 

PRtSENT 

WORTH 

19T2 

1975 

1980  19*5 

1990 

2000 

2010 

2020 

RESIDUAL 

TREATMENT  PL  AN 1 

82 

550 

235 

BASIN 

40 

210 

162 

PIPES 

1114 

7410 

4446 

RES10UAL  187 

TOTAL 

4843 

NET  CAPITAL 

1049 

— 

— 

- TABLE 

_11_  ^  PfttSLNI  WORTH- COSTS - 

— 

- - 

— 

1972 

1975 

1980  19B5 

1990 

2000 

2010 

2020 

PLANT 

(AlUOO/VR) 

0 

0 

0  0 

0 

4 

5 

7 

SLUOGE 

1 1 1 OOO/YRI 

0 

0 

0  0 

0 

6 

7 

9 

SEWERS 

f 11000/VR 1 

0 

0 

0  0 

0 

37 

37 

37 

total 

I  1 1000/YR1 

6 

0 

0  6 

0 

48 

50 

ss 

PRESENT  VALUF  AT  BEGIN- 

NING  OF  PERIOD 

( $10001 

0 

0 

0  0 

0 

348 

368 

0 

PRESENT  NORTH 

uioooi 

0 

0 

0  0 

0 

52 

26 

0 

NET  0.*N.  » 

*0.5101 

table 

III  i  total  present 

WORTH 

CAPITAL  ($1000) 

1049 

0.*H.  ($10001 

80 

IANO  ($10001 

3 

TOTAL  IS1000) 

1133 

TABLE 

IV  :  ANNUAL  COSTS  ($1000/** > 

19/2 

1975 

19B0  1985 

1  > 

-  ' 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

42 

42 

42 

DAS  IN 

19 

IV 

19 

PIPES 

536 

536 

536 

TOTAL  o.am. 

0 

0 

0  0 

0 

48 

50 

54 

TOTAL  ANNUAL 

0 

0 

c 

o 

0 

646 

649 

652 

NOTE  l  «  ANNUAL  LUSTS  00  NUT  INClUJc  PRESENT  OUTSTANDING  BUHOEO  INDEBTEONISS 
NOTE  2  «  AN  INURES!  RATE  OF  7  PfRCtNT  NAS  USED  FOR  All  CALCULATIONS 


STOKMWATE K  TREATMENT  PLANT 


CUKPS  UT  t  M  il  NLLRS  -  SURVIY  SCOPE  STUOY 


I 

PLAN  8  •  CU-37 


19/2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

SIURMWATER  VOLUME  ( MGI 

1  YR  STORM  RUNOFF 

0 

0 

0 

0 

0 

9 

11 

14 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

133 

159 

199 

SLUDGE  QUANTITIES  I0T/YR1 

SEDIMENT .BA  SI N 

0 

0 

0 

0 

0 

249 

298 

373 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE  PIUS  TRCA1MENT  ON  LANO 

SLUDGE  HANDLING  *  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  8ASJN  *  EARTH 


TABLE  1  :  PRESENT  WUR1M  -  CAPITAL  COSTS  -  ($1000) 

PRfc  SENT 

WORTH  1972  1  975  1  980  1  983  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PL  ANT 

87 

580 

248 

BASIN 

43 

290 

174 

FIRES 

30 

200 

120 

RESIDUAL 

21 

TOTAL 

NET  CAPITAL 

139 

TABLE  II  s  PRESENT  WORTH  -  0.4M.  COSTS 
1972  1975  1980  1985  1990  2000  2010  2020 


PLANT  I 11003/YKI  0000033* 

SLUDGE  I $1000/ YR )  0  0  0  0  0  8  10  13 

SEWERS  I  $  1000/ YZ I  00000000 


TOTAL  |  $  1 000/ YR)  0  0  0  0  0  13  15  19 
PRESENT  VALUE  AT  3cGIN- 

NING  OF  PERIOD  ($1000)  0  0  0  0  0  99  120  0 
PRESENT  WORTH  ($10001  0  0000  15  90 
NET  0**M.  »  2*. 2741 

TABLE  111  s  TOTAL  PRESENT  WORTH 

CAPITAL  (  1 1000  )  139 
0.*N.  ($1000)  24 
LAND  ($10001  3 


TOTAL  ($10001  167 


TAfltfc  IV  :  ANNUAL  COSTS  (SIOiIO/VkI 


19  72 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAP  IT A| 

TREATMENT  PLANT 

44 

44 

44 

BASIN 

20 

20 

20 

PIPES 

14 

14 

14 

TOTAL  0.*M. 

0 

0 

0 

0 

0 

13 

15 

19 

TOTAL  ANNUAL 

0 

~  0 

0 

0 

0 

93 

95 

9V 

NOTE  1  *  ANNUAL  COSTS  IJU  NUI  INCLUIH  PRISTNI  UUISTANOlNt.  HUN  PE  0  INJJ:>UI‘NISS 
NOTE  2  1  AN  iNfhHtSF  3AIE  OT  /  PERCENT  MS  USED  f  UR  Alt  C  At  CUt  A 1  |  *  «?4S 


SlUkWKAUR  IHcMMCNT  PLANT 
PLAN  d  •  CU-38 


CORPS  OF  tNGlNtf.iS  -  SURVEY  StUPL  STUDY 


SIOFHWATER  VOLUME  (MGI 


1  VR  STORM  RUNOFF 

0 

0 

0 

0 

0 

5 

7 

9 

ANNUAL  RUNOFF 

0 

0 

Q 

0 

0 

93 

112 

139 

SLUDGE  0UANT1TI6S  (UT/YR) 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

0 

174 

210 

260 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STOWAGE  PLUS  TREATMENT  ON  L  AND 
SLUDGE  HANOLING  S  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


PRESENT 

NORTH 


TABLE  I  :  PRESENT  NORTH  -  CAPITAL  COSTS  -  ($10001 


1990  2000 


TREATMENT  PLANT 

BAS  IN 

PIPES 

residual 

NET  CAPITAL 


TABLE  11  :  PRESENT  WORTH  -  Ci.*M,  COSTS 


1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

PLANT 

1  $1000/ YR 1 

0 

0 

0 

0 

0 

3 

3 

4 

SLUDGE 

<$1UOO/Y4) 

0 

0 

0 

0 

0 

4 

5 

6 

SEwEKS 

1  11000/YR) 

0 

0 

0 

0 

• 

14 

14 

14 

TOTAL 

( $1000/ Y  R) 

s 

0 

0 

0 

0 

22  ‘ 

24 

zl 

PRESENT  VALUE 

AT  BEGIN- 

NtNG  OF  PERIOD 

($10001 

0 

0 

0 

0 

0 

164 

177 

0 

PRESENT  WORTH 

(ilOOU) 

0 

0 

0 

0 

0 

24 

13 

0 

NET  0.*H.  • 


TABLE  III  :  TOTAL  PRESENT  WURTH 

CAPITAL  ($10001  470 
O.tM.  1*10001  i8 
LAND  ($10001  2 


TOTAL  ($10001  511 

TABLE  IV  J  ANNUAL  COSTS  tHU'JO/YA) 


1972 

IVT5  10.10  l  V35  IV  VO 

2000 

2010 

2020 

annual  capital 

treatment 

PLANT 

35 

35 

35 

BASIN 

15 

15 

15 

PIPES 

217 

217 

217 

TOTAL 

0 

ooott 

22 

24 

26 

TulAl  ANNUAL 

J 

0  U  0  0 

291 

292 

2V5 

Nil!  E  1  :  ANNUAL 

COST  S  00  NUT  INCLUUt 

PICS'  NT  QUTST  AN./1  N  »  B'lNOMJ  INDI bl Tint SS 

NOTE  2  i  AN  lNIERtST  RAIL  OF  1  PtRCLNl  MR  S  U>EO  TOR  ALL  CALCULATIONS 


SrOt^AftK  IRFAfNE'rff  Pi. AVI 


CORPS  OF  ENGINEERS  -  SURViY  SCllPE  STUDY 


PLAN  0  .  CO- 39 


1972 

1975 

1950 

1985 

1990 

2000 

2010 

2020 

STORMWATtK  VOLUME  INGI 

l  yw  storm  runoff 

0 

0 

0 

5 

11 

19 

18 

20 

ANNUAL  RUNOFF 

0 

0 

0 

85 

171 

205 

256 

290 

sludge  quantities  cot/yri 

StiltMOtt  .basin 

0 

0 

0 

0 

320 

399 

980 

593 

TPrAIAtM  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TRFAIMcNl  SCHEME  *  STURAGC  PLUS  T KEATNENT  UN  LAND 
SLUOGt  HANOI.  ING  i  PERIODIC  REMOVAL  TU  LANUFILL  OK  RECYCLE 
STORAGE  BASIN  :  EARTH 

TABLE  1  *  PRESENT  WORTH  -  CAPITAL  COSTS  -  1410001 

PRESENT 


WORTH 

1972 

1975  1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

treatment  plant 

19a 

670 

93 

BASIN 

99 

320 

127 

PIPES 

887 

3000 

1199 

RESIDUAL 

55 

TUTAL 

1421 

NET  CAPITAL 

U25 

TABLE  11  <  PRESENT  WORTH 

-  0.*M.  COSTS 

1972 

1975  1950 

19B5 

1990 

2000 

2010 

2020 

PLANT 

(4100U/YRI 

0 

0  0 

0 

5 

7 

S 

10 

SLUOGt 

(  MOOO/YRI 

0 

0  0 

0 

6 

9 

12 

13 

SEWERS 

\  $  1000/ YK ) 

0 

0  0 

0 

14 

i« 

19 

14 

TOTAL 

1*1000/3*1 

0 

0  0 

o 

29 

31 

35 

38 

PRESENT  VAtUC  AT  BEGIN- 

NING  OF  PERIOD 

1*1000) 

0 

0  0 

0 

211 

237 

262 

0 

PRESENT  WORTH 

I *1000  1 

0 

0  0 

0 

63 

35 

20 

0 

NET  □  » 

118.965 

TABLE  111  *  TOTAL 

PRESENT 

WORTH 

CAPITAL  ( t 1000 ) 

1125 

0.*M*  141000) 

116 

LAND  (410001 

5 

TOTAL  (41000) 

1299 

TABLE  IV  >  ANNUAL 

COSTS  (41000/VAI 

1972 

1975  1980 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TREATMENT 

PLANT 

5) 

51 

51 

51 

BASIN 

23 

23 

23 

23 

PIPES 

217 

217 

217 

217 

TUTAL  O.AM. 

0 

0  0 

0 

29 

31 

35 

30 

ruTAl  annual 

0 

0  0 

0 

321 

323 

328 

330 

NOTE  »  ;  ANNUAL  COSTS  'hi  |j;jl  INCLUDE  Pit  Sr. NT  OUT  ST  ANJ  IN-  HON  Jk  U  I  Nil*  !Ut  JSk  3S 
NU1E  2  *  AM  INTEREST  *AU  OF  7  PERCENT  WAS  (JSfcO  FOR  ALL  CALCULAT  IUNS 


STOMA  »MFR  TRlMMl.M  ’lAMl 


CORPS  Of  Ef<UINCfc:tS  -  SURVEV  SCOPE  sfuov 


PLAN  i!  ,  CO-42 


1972  1975  194U  1985  1990  2000  2010  2020 


STORMWATER  VOLUME  I  MCI 

1  VK  STURM  RUN.JFF  00026657 

ANNUAL  RUN UFf  0  0  0  36  72  72  86  107 

sluoge  ouamtities  roT/rni 

SEDIMENT. BASIN  0  0  0  0  135  135  161  ZOO 

TREATMENT  PLANT  OOOQOOOO 


TREATMENT  SCHEME  S  STORAGE  PLUS  TREA1MENT  on  lanu 

SLUOGE  HANDLING  :  PER1001C  REMOVAL  TO  LANDFILL  OK  RECYCLE 

STORAGE  BASIN  :  EARTH 


TABLE  I  S  PRESENT  WURTH  -  CAPITAL  COSTS  -  1*10007 

PRESENT 

WURTH  1972  1975  1930  1985  1990  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

1  IB 

400 

55 

BASIN 

56 

190 

IS 

PIPES 

59 

200 

79 

RES10UAL 

8 

TOTAL 

211 

NET  CAPITAL 

225 

TABLE  11  :  PRESENT  WORTH  -  0.*N.  COSTS 
1972  1975  1980  1985  1990  2000  2010  2020 


PLANT  <*IOOO/VRI  a  0002233 

SLUDGE  (S1000/VH)  00003365 

SEWERS  (tlOOO/YRl  <70000000 

TOTAL  UlOOO/VKI  0  0  0  0  t  6  8  9 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  (tiouol  0  0  O  0  68  52  62  0 

PRESENT  WORTH  1*10001  0.0  0  016  7  6  0 

NET  O.FH.  «  26.9897 

TABLE  III  :  TUTAL  PRESENT  WURTH 

CAPITAL  1*10001  225 

0.«M.  1*10001  26 

LANO  1*1000)  1 


TOTAL  1*10001  253 


TABLE  IV  I  ANNUAL  COSTS  I  SlOOO/vR) 

1972  1975  1980  1985  1990  2000  2010  2020 


ANNUAL  CAPITAL 


mcaihent  PLANT 

30 

30 

30 

30 

BASIN 

13 

13 

13 

13 

PIPES 

14 

14 

14 

14 

TOTAL  U.AM. 

0 

0 

0 

0 

6 

6 

6 

9 

TOTAL  ANNUAL 

0 

0 

0 

0 

66 

66 

67 

68 

NOTE  1  t  ANNUAL  COSTS  00  NOT  INCLUUL  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  !  AN  INTlRlST  RATE  UF  7  PtRCt.VT  WAS  USEU  FOR  ALL  CALCULATIONS 


SlURHWA  MR  TREATMENT  plan  1 

CORPS 

1  Of  ENGINEEkS  -  SURVEY  SCOPE 

STUOY 

PLAN  a  ,  CU-ilu-W 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

S TOR  4 WATER  VOLUME  (MG) 

l  YR  STOKM  RUNOFF 

0 

9 

19  22 

26 

30 

32 

35 

ANNUAL  RUNllff 

0 

161 

322  351 

381 

441 

463 

529 

SlUOGfc  QUANTITIES  COT/YR) 

SEDIMENT. bASIN 

0 

301 

603  659 

714 

826 

905 

991 

TRcATMfNT  plant 

0 

0 

0  0 

0 

0 

0 

0 

TREATMENT  SCHEME  i  STORAGE 

PLUS  TREATMENT  UN 

LANO 

SLUOGE  HANDLING  *  PEKI001C 

REMOVAL 

TO  LANOFILL  OR  RECYCLE 

STORAGE  BASIN  S  EARTH 

TABLE 

I  :  PRESEN7  WURTH  - 

CAPITAL 

COSTS  -  1*1000) 

PRESENT 

WORTH 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

TREATMENT  PLANT  3  73 

900 

BASIN  174 

420 

PIPES  82 

200 

RESIDUAL  7 

TOTAI 

NET  CAPITAL  623 

TABLE 

11  1  PRESENT  WURTH 

-  0.4H.  COSTS 

1972 

1975 

1900  1965 

1990 

2000 

2010 

2020 

RIANT  (tlOOO/YR) 

0 

0 

0  13 

13 

15 

16 

16 

SLUOofc  U10JO/Y91 

0 

0 

0  17 

11 

20 

22 

24 

SEWERS  l*IOOO/V*l 

0 

0 

0  0 

0 

0 

0 

0 

TOTAL  I 1 1000/ YR ) 

0 

0 

0  32 

32 

37 

40 

44 

PRESENI  VALUE  AT  BEGIN- 

NING  OF  PERIOD  ( AIOUOI 

0 

0 

0  132 

243 

2  72 

29  7 

0 

PRESENT  WORTH  (*10001 

0 

0 

0  54 

71 

41 

22 

0 

NET  0.*N.  •  190.536 

TABLE 

III  S  TOTAL  PRESENT 

WORTH 

CAPITAL  1*1000) 

623 

0.4H.  (*10001 

190 

LANO  (*10001 

82 

TOTAL  ($10001 

896 

TABLE 

IV  :  annual  COSTS  ( 

S 1000/Yft 1 

1972 

1975 

1900  1985 

1990 

2000 

2010 

20?  0 

ANNUAI  CAPITAL 

TREATMENT  PLANT 

69 

4° 

69 

69 

69 

BASIN 

30 

30 

30 

30 

30 

PI  PE  S 

14 

14 

14 

14 

14 

TOTAL 

0 

0 

0  32 

32 

37 

40 

44 

TOTAL  A  4  40  Al 

0 

0 

Q  146 

146 

151 

154 

158 

NOTE  I  i  AN,«tUl  Ci»Nli  UU  N  >T  INCLUOL  PKlStUI  JUT  STANDING  HONIM  0  1  'J  Ul »»T  i  U*;c_  SS 
NOT F  ?  :  AN  INHH'J  i-.ATE  UF  7  Pf-CENT  «4  S  USfc^  FOk  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

Of  CNCINEfcttS  -  SUOVtV 

SCOPt 

STUOY 

PLAN  tt  •  CU-53 

19/2 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MGI 

1  YR  STORM  RUNOFF 

0 

18 

36 

37 

39 

«i 

43 

45 

ANNUAL  RUNOFF 

0 

253 

50o 

526 

543 

SSI 

678 

m 

SLUDGE  gUANTJTltS  tDT/YRI 

SF0IPENT.HAS1  n 

0 

369 

73d 

765 

792 

848 

989 

1132 

TREATMENT  PLANT 

a 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEMt  x  STORAGE 

PLUS  TREATMENT  AT 

.RUNIC  (PAL 

plant 

SLUOGt  HANDLING 


PERIODIC  RcrtuVAL  TO  LANDFILL  OR  RECYCLE 


SI  OR  AGE  BASIN  t  EARTH 


PRESENT 

WORTH 


TABLE  (  X  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 

1975  1980  1985  1990  2000  2010 


JtesiouAL 
NET  CAPITAL 


TABLE  II  I  PRESENT  WORTH  -  Q.#N.  COSTS 


PLANT 

SLUDGE 

SfUfQS - 

UlOOO/YR  1 

I A1000/VKI 
444O0D/YA4—  _ 

0 

0 

-  -  -0 - 

0 

0 

- <L_ 

127 

Id 

- 2-  - 

u* 

19 

-  -  -2- 

142 

19 

- 2  -- 

152 

21 

_ 2 - 

178 

24 

- 2- 

i 

! 

» 

M 

TOTAL 

IS1000/YRI 

0 

0 

14S 

156 

165 

176 

205 

234 

PRESENT  VALUE  AT  btGIM- 

NINO  OF  PFR1Q0 

1  A1  >00) 

0 

0 

625 

659 

115* 

1340 

1545 

0 

PRESENT  WORTH 

( 1 1 JoOl 

0 

0 

36  3 

273 

354 

201 

116 

0 

NET  0.»M„  . 

1311.75 

TABLE 

111  :  TOTAL 

PRESENT  WORTH 

CAPITAL  131000) 

542 

U.««.  IUUuOI 

1  111 

LAND  1  31000  ) 

166 

TOTAL  isioooi 

2040 

TABLE 

1 V  x  ANNUAL 

COSTS 

1 31000/ 1  R 1 

1972 

1975 

I960 

1985 

1 990 

2000 

2010 

2020 

ANNUAL  capital 

BASIN 

36 

36 

36 

36 

36 

36 

PIPES 

34 

34 

34 

34 

34 

34 

TOTAL  U,»N. 

0 

0 

148 

156 

165 

176 

205 

2*4 

TOTAL  ANNUAL 

0 

0 

219 

22  7 

239 

267 

276 

305 

NOTE  J  S  A9NUAL 

r,  ists  on  No? 

iNCLUUr. 

PRFSC  NT 

OUTSTANOING 

BONDED 

INUtRTtUNESS 

NOTE  2  i  AN  I NTL  Kt  SI  RAIL  Of  1  PLKCtNT  -AS  USfcU  f  OR  ALL  CALCULATIONS 


Sfii::*s«;Mk«  TlU  A  f  Hr  Nf  fUJlT 


CU*P:>  Of  ENGINEERS  -  SIMVFV  SCOPE  STUDY 


PLAN  K  «  CU-59 


19/2 

1975 

1960 

1965 

1990 

2000 

2010 

2020 

STU’P WATER  VJLUHf  («(;> 

1  YK  STUr.M  RUNOFF 

0 

14 

26 

29 

30 

30 

30 

30 

annual  runoff 

0 

263 

527 

55b 

565 

565 

565 

585 

SlIKX'.t  uU*NTlltf=S  (Or/YRI 

Sr«MMtNT,flASIN 

0 

494 

986 

1042 

1096 

1096 

1096 

1096 

treatment  plant 

TREATMENT  SCHEME  ;  STORAGE 

0 

PLUS 

0 

TREATMENT  UN 

0 

land 

0 

0 

0 

0 

0 

SI  until  HANDLING  s  PERIODIC  REMOVAL  TO  LANDFILL  UR  RECYCLE 


STORAGE  dASIN  ;  EARTH 


TABLE  I  «  PRESENT  NORTH  -  CAPITAL  COSTS  -  UlOOOl 

PRESENT 

WURTH  14*2  1975  I960  1965  1990  2000  20 lG  2020  RESIOUAL 


TREATMENT  PLANT 

521 

620 

620 

702 

bAS  IN 

256 

440 

87 

PlPf  S 

2619 

4500 

899 

TREATMENT  PLANT 

0 

0 

0 

residual 

65 

TOTAL 

1690 

Nt  T  CAPI TAL 

3311 

TABLE  II  l  PRESENT  wCRTH  -  0.*M.  COSTS 


19/2 

1975 

1980 

1965 

1990 

2000 

2010 

202  0 

Rl  A.4T 

Utooo/Y* » 

0 

0 

18 

19 

20 

20 

20 

20 

SI  IJUGF 

1  %\  UO/VM 

0 

0 

24 

26 

2  T 

2T 

27 

27 

Sfwl  .<> 

I AINOD/VR ) 

0 

0 

22 

22 

12 

22 

22 

22 

Total  ~~ 

1 HJOO/tK> 

0 

0 

65 

66 

70 

70 

70 

To 

PR#  St  M  VAL  AT  rtFSI*** 

Nf.;ii  of  Pl  a  WO 

1  A] 000 1 

0 

0 

274 

211 

494 

494 

494 

0 

PRESENT  WORTH 

IIIOOJI 

0 

0 

159 

1  1  T 

144 

74 

17 

0 

Nr  1  0.*M.  » 

535,61  1 

TABLE 

III  i  TUTAl 

PWF  St  NT 

W04IM 

C API1 AL 

(11000) 

1311 

O.AM, 

1 11000) 

535 

land 

(ItJDOl 

30 

T  01  AL 

UlOOOl 

391  1 

TAblF  IV  :  ANNUAL  COSTS  UUOO/YRT 


19  12 

1975 

IVcj 

198  5 

1990 

2000 

2010 

2020 

ANNUM  CAPITAL 

TKF.ATMfNT  PI  ANT 

61 

61 

63 

61 

61 

63 

HAS  |N 

31 

31 

31 

31 

It 

11 

PIPES 

325 

123 

125 

125 

325 

325 

TRfATMf NT  PLANT 

0 

0 

TOTAL  O.VM, 

0 

0 

63 

68 

70 

70 

70 

70 

TOTAL  ANNUAL 

0 

0 

4Jl» 

4)18 

49| 

491 

491 

491 

NUT f  1  I  ANNUM  C<  *TS  i\l  N.)I 
NOIL  ?  *  AN  KhTtM.M  *’■  ATE  iJ»- 


IMCLD  )F  PRLSiNl  uUt  STANDING  BOND  I'D  iNDIflltDNESS 
f  i*t  kCl  NT  WAS  USED  Fi-M  ALL  CALCULAT  ItJNS 


STUUMWAltR  TMtATrt.Mf  PLANT 

PLAN  »-  ^  -  -  -  -  - 

CURPS 

OF  ENGINE 

EKS  -  SUKVtr 

SCOPE 

SFU0T 

- - 

1912 

1975 

1930 

1985 

199U 

2000 

2010 

2020 

STORMWATER  VULUME  (MGI 

l  vr  storm  runoff 

0 

5 

ii 

ii 

12 

13 

13 

13 

ANNUAL  RUNOFF 

0 

97 

194 

200 

207 

233 

233 

233 

SLUDGE  QUANTITIES  IDT/TRI 

SEOlHtNT* BASIN 

0 

181 

363 

375 

388 

436 

434 

434 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  :  PTPE  SLUDGE  TO  MUNICIPAL  PLANT 


STORAGE  BASIN 

x  CONCRETE 

TABLE 

1  x  PRESENT 

WORTH  - 

CAPITAL  COSTS  -  1*1000) 

PRESENT 

WORTH  1972 

1975 

1980 

1905 

19*0  2000  2010 

2020 

RESIDUAL 

TREATMENT  PLANT 

343 

540 

540 

4*2 

BASIN 

162 

280 

35 

PIPES 

1164 

20 00 

399 

RESIDUAL 

39 

TOTAL 

*i* 

NET  CAPITAL 

1635 

7A8LE  II  I  PRESENT  NORTH  -  D.*M.  COSTS 
197  2  19TS  19*0  19*5  1**0  2000  2010  2020 


PLANT  It  1000/HU  0  0  12  12  12  J4  1*  I* 

SLUDGE  ItlODO/TRl  001  11222 

SENEAS  I  tlOOO/VRI  00****** 


total 

(AIOOO/VRJ 

0 

0 

23 

24 

24 

26 

26 

26 

PAtSiMT  VALUE 
NING  Of  PE  Ml  OO 

AT  AfcGIN- 
1*1000) 

0 

0 

9B 

100 

1B0 

1*7  ' 

1*7 

0 

PRESENT  WORTH 

1  A 1000) 

0 

0 

57 

41 

51 

21 

14 

0 

NET  O.fM.  • 

195 .02? 

TABLE 

III  >  TOTAL 

PRESENT 

WORTH 

CAPITAL 

(*  1000) 

1635 

0«*N. 

1 41000 ) 

195 

L  AMU 

16 1000) 

20 

TOTAL 

<610001 

1690 

TAME  IV  I  ANNUAL  COSTS  IMOJO/T«l 

1*72  t*TS  19*0  1995  19*0  2000  2010  2020 


ANNUAL  CAPITAL 


TREATMENT  PLANT 

41 

41 

41 

41 

41 

41 

BASIN 

20 

20 

20 

20 

20 

20 

PIPES 

144 

144 

144 

144 

144 

144 

TOTAL  O.fN. 

0 

0 

23 

24 

24 

26 

24 

24 

TOTAL  ANNUAL 

_  Q 

0 

230 

571 

231 

351 

233 

233 

I 

i 


NOT  f  1  :  ANNUAL  CJSTS  n  NUT  InCLU'JF  PRESENT  OUTSTANDING  BONUrj  INDEBTEDNESS 
NOTE  ?  I  AN  INTEREST  R  AT  F  OF  I  PERCENT  WAS  USEU  FuK  ML  CALCULATIONS 


SWKMfcATEK  lMlAIMtf4l  PLAN! 


COKES  OF  ENGINEERS  -  SURVF  Y  SCOPE  S1UOY 


PL AM  b  •  CO-oTLTl 


1972 

I9TS 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MCI 

1  VR  STfMM  RUNOFF 

0 

7 

15 

18 

21 

27 

32 

39 

ANNUAL  RUNOFF 

0 

116 

232 

272 

313 

405 

466 

579 

SLUDGE  QUANT  1  T  IF  S  IDT/YRI 

SEDIMENT. BASIN 

0 

217 

435 

510 

58A 

759 

911 

loss 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  i  STORAGE  PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING  >  PER  IODIC 

REMOVAL 

IP  LAN0F1LL  PR  RECYCLE 

STORAGE  GAS  IN  *  EARTH 

table 

I  t  PRESENT 

WORTH 

-  CAPITAL  COSTS  -  1*1000) 

PRESENT 

MOR  TH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020  8ESIJUAL 

TREATMENT  PLANT  394 

950 

0 

•ASIN  182 

440 

112 

PIPES  Sit 

12  50 

375 

RESIDUAL  IS 

TOTAL  5^7 

NET  CAPITAL  LUTS 

table 

II  <  PRESENT  WORTH  -  0.»N.  COSTS 

1972 

1973 

1980 

IMS 

1990 

2000 

2010 

2020 

PLANT  IA1000/VK) 

0 

0 

0 

10 

10 

14 

IT 

20 

SLUDGE  1*1000/ YD 

0 

0 

0 

14 

14 

18 

22 

27 

SEWERS  1  A IOOO/TRI 

0 

0 

0 

6 

A 

4 

6 

6 

-TOTAL-- - 4ALOOO/VRI-- 

-0-  - 

- o 

--  0  - 

-  31 

31  - 

-  39 

*Ut 

5  1 

PRESENT  VALUf  AT  AEG  IN- 

MING  UP  PE  HI UO  ( A I OOOI 

0 

0 

0 

1  >0 

250 

300 

350 

0 

PRC  SANT  WORTH  1*10001 

0 

0 

0 

54 

T4 

45 

24 

0 

NET  0. ♦M.  •  200 . ISO 

tabu 

III  :  IOTAL 

PRESENT  WORTH 

CAPITAL  1  11000) 

1075 

0.«M.  (tIOOOl 

200 

LAMO  1  *1000) 

44 

TOTAL  1*1000) 

1319 

table 

IV  I  ANNUAL 

cusis 

1*1000/98 I 

19/2 

197S 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPI TRI 

TRFATM.N1  PLANT 

73 

*3 

73 

73 

73 

BAS  IN 

31 

>1 

31 

31 

31 

PIPt  S 

90 

90 

90 

90 

90 

TOTAL  ()-♦*• 

0 

0 

0 

31 

31 

39 

46 

53 

TOTAL  ANNUAL 

0 

0 

0 

22  7 

22 1 

235 

241 

249 

NOTE  1  *  ANNUAL  OUSTS  OU  NJ! 

INCLUDE 

PkESiNl 

OUTSTANUlNG 

ROND  it: 

INOLAUUNtSS 

NOTE  2  *  AN  INI fcW  F$T  RAIL  Of 

T  PERCENT  WAS  USEO  FDR  All  CALCULATIONS 

ST&ftMfcAfFH  fR£«T«r  NT  PLAN! 
PL  AN  8  *  CU-T34  74 


1  972 


STORMWATER  VCLUME  (MG I 

i  Yk  STORM  RUNOFF  0 

ANNUAL  HU.rfUEF  0 

SLUDGE  QUANTITIES  IOT/VRI 

SEDIMENT  *RA$ IN  0 

TREATMENT  PLANT  0 


CORPS  OP  ENGINEERS  -  SUKVtY 


1975  1980  1985 


0  0  0 
0  0  0 

0  0  0 
0  0  0 


SCOPE  STUDY 


1990 

2000 

2010 

2020 

0 

B 

* 

12 

0 

124 

152 

151 

0 

294 

2M 

»■ 

0 

0 

0 

0 

TREATMENT  SCHEME  i 
SLUOGE  HANOI INC  * 
STORAGE  BASIN 


STORAGE  PLUS  TREATMENT  ON  LAND 
PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
EARTH 


TABLE  I  i  PRESENT  WORTH  -  CAPITA!  COSTS  -  IUOOOI 

PRESENT 

WORTH  197*  1975  19B0  1985  1990  2000  2010  2020  RESIDUAL 


TAtATNtNT  MM 

n 

550 

221 

■ASIM 

>9 

2*0 

15* 

nrti 

215 

1*50 

•  5* 

MSI0UAL 

40 

tOt  At, 

12*1 

MCt  CAAIf  At 

2*5 

TAOLE  II  t  PRESENT  WORTH  -  Q«#N.  COSTS 


1972  1979  1980  1989 


2000  2010  2020 


PLAWT 

SLUOGE 

SfWfRS 


( §  I  300/ VRI 
I  91000/ YM> 
1 91000/ VR I 


0  0 
0  0 
0  0 


0 

0 

0 


0  8  9 
0  8  9 
0  8  7 


t  4 

7  8 

7  7 


TOT  AL 


( 91000/YX } 


0 


0  0 


8 


17 


19  2* 


PRESENT  VALUE  AT  BCCIN- 
NlNG  0#  PfHOO  (  91  000  1 


0 


0  0 


0 


8  190  149 


0 


PRESENT  WORTH  1910001 


0 


0 


0 


0 


•  19  II 


0 


NET  O.^N. 


11.01  t 


TABLE  III  I  TOTAL  PRESENT  WORTH 


CAPITAL  |9| 0001  289 
U.*N.  1910001  J! 
L  A NO  (910001  > 


TOTAL  191000)  919 


TABLE  IV  «  ANNUAL  COSTS  lllOOO/YAI 


1912 

19T5 

1980 

1 98  > 

1 198 

2000 

2010 

2020 

ANNUAL  CAPITAL 

TK*  ATM*  NT  PLANT 

40 

40 

40 

BASIN 

u 

1* 

i* 

PIPES 

101 

101 

109 

TOTAL  O.AM. 

0 

0 

0 

G 

f 

11 

19 

12 

total  annual 

0 

0 

0 

0 

8 

1*0 

1*2 

1M 

NOTE  I  I  ANVUAL  COSTS  'M  Not  INCLUDE  PkESfNT  OUTSTANDING  OONUfcO  I NOLB  T  i  tAiS* 
NOTE  2  2  AN  INTEREST  PATE  >f  7  PfcRCtNl  WAS  USED  EUR  ALL  CALCULATIONS 


SNWbAllk  ntATl'LrfT  PLANl  CUKPS  OF  ENGINEERS  *  SURVEY  SCU»>E  STUDY 

PI  AN  tt  •  DJ-75-76 


- - - 

1072 - 

4974 -  4880- - 4665 _ 

-  1890.. 

_ 20 00  _  . 

2010.. 

2020  - 

STOfcHWATEN  VOLUHF  f*G> 

l  Vk  stuhm  runoff 

0 

0  0  0 

0 

10 

11 

14 

ANNUM  RUNufF 

0 

0  0  0 

0 

154 

IBS 

230 

SlUOGF.  UUANIITIES  (OT/VK) 

SEDIMENT. BASIN 

0 

0  0  0 

0 

288 

346 

431 

TREATMENT  PLANT 

0 

0  0  0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREATMENT  ON  LAND 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL 

TO  LANDFILL  OK  RECYCLE 

STORAGE  bASIN  X  EARTH 

TABLE  1  1  PKES6NT  WORTH  - 

CAPI IAL 

COSTS  -  1*10001 

PRE  St  NT 

NORTH 

1972 

1975  1980  1985 

1990 

2000 

2010 

2020  RESIDUAL 

TREATMENT  PLANT  87 

500 

258 

RAS  IN  42 

280 

168 

PIPES  IRA 

1290 

744 

DtSItlUM.  AS 

T  Ol AL  1160 

NET  CAPITAL  270 

TABLE  11  t  PRESENT  NORTH  - 

O.PM.  COSTS 

1 9U 

I9TS  1980  198S 

1990 

2000 

2010 

TOTO 

PLANT  iimoo/VR» 

0 

0  0  0 

0 

5 

6 

6 

SLUDGE  111000/1*1 

0 

0  0  0 

0 

? 

A 

10 

MbCRS  III  000/  YR  1 

0 

0  0  0 

0 

6 

6 

6 

TOTAl  IIIOOO/YRI 

0 

c 

o 

o 

o 

i  8 

21 

25 

PRfSFNT  VAIUF  AT  11  G  IN- 
NING  UF  Pc  R 1 00  UlUJJ) 

0 

0  0  0 

0 

162 

0 

PRESENT  -ORTH  IIIOOOI 

0 

0  0  0 

0 

21 

12 

0 

NET  U.*N.  -  33.652 

TA8LI  III  :  TOTAL  PAEStNT 

MUK  ?« 

CAPITAL  IIIOOOI 

2/0 

0.*M.  Ill uOO  I 

13 

LAND  1*10001 

4 

IUTAL  IIIOOOI 

>00 

TA8L*  IV  X  ANNUAL  CUSIS  II1000/Y*) 

19/2 

1975  1980  19b? 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

iP^AV.NiNT  PLANT 

44 

44 

44 

bASIN 

20 

20 

20 

PIPES 

89 

89 

89 

TOTAL  «!•#*• 

U 

0  0  0 

0 

i  3 

21 

25 

TOTAl  AVAUAL 

0 

0  0  0 

0 

1  7  J 

1  tr> 

1  /  9 

Nmi  i  *  ANNUAL  C'JsfS  1)0  NOV  IeCLUoi  PkiifNl  0UT>IA4'lN^  i'-CNuIO  i'iI>l9I;  >NE  SS 
NOTE  2  I  AN  INTEREST  9  AT  t  U4  /  PERCENT  A  AS  USfcO  FOR  All  CALCULATIONS 


c 


STUKHwATfcR  IKEAlM.M  PLA.XI 
PLAN  B  •  CU-7? 


CUHPS  UE  ENGINEERS  -  SURVEY  SCOPE  STUDY 


STORMWATER  VCiUMf  |,'4«,) 


l  YR  STURM  PufctttF 

0 

0 

0 

0 

0 

5 

6 

• 

ANNUAL  KUN1I  E 

0 

0 

0 

0 

0 

•7 

105 

112 

SLUDGE  JUANTITIE^  (UT/YK) 

S~Ul  PE  NT.*’- AS  IN 

0 

0 

0 

0 

0 

163 

196 

247 

TREATMENT  PIA.I1 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEMA 
SLUDGE  HANDLING 
STORAGE  BASIN 


STORAGE  PLUS  TkLATHLNT  UN  LAND 
Pl.MUOlC  RENEWAL  10  LANOfILL  OK  RECYCLE 
r  Ak  IH 


PPF  Si  NT 
k\»«TM 


TABLE  *  i  PRESENT  WORTH  -  CAPITAL  COSTS  -  I  $1000) 
1975  19S0  1905  1990  2000  1010 


IAEA  TNI;  NT  PLANT 

BAS  IN 

PIPES 

KE&10UAI 
NU  CAPITAL 


PI  AM  Uiuoo/V*) 

SLUOM  |*ICJ‘/YR> 

S  (M<is  Ul>^»/YR> 

f  u7  Af  (MUU//VU 

PHI  «o  Hi  VAl  U»  AT  <|«  IN- 
NIKI.  Ilf  PI  tUOQ-  I  tl  J  )  4  ) 

PKESff.r  WORTH  UtL'OOJ 

AH  U.  ♦  *.  • 


? ABLE  II  >  PRESENT  WORlH  *  U.«*.  CUSfS 


TABLE  III  t  10IAI  P  R  t  S  f  NT  NORTH 

CAP  1 1  At  (IlsiOO)  Ih 

U.«M.  <410001  19 

LAND  I  110001  2 


iti  n  uiuooi 


TABU  IV  :  ANNUAL  COSTS  ftiOOJ/vft! 

I  NTs  I9UU  1909  1990  2000 


ANNUAL  CAPITAL 

IR,  AIMENI  PI  AN! 

31 

33 

JJ 

DAMN 

19 

i» 

19 

PlPl  S 

15 

13 

19 

lOIAl  <».♦*. 

0 

0 

0 

0 

0 

• 

« 

II 

7 U T  »  L  ANNUAL 

0 

0 

0 

0 

0 

T* 

75 

77 

NM1  |  :  ANNUA  I  COST*,  till  NJl  INClGH  PUISEM  OUTMAr.OING  flONOfU  IN’M  fcl  1 0NF5S 
N»;j  .  2  l  AN  lNfUi.,1  Alt  OL  7  PE-trNl  WAS  U  -»l  0  UJ4  ALL  CALCULATIONS 


stop.iiuatek  Tr.i-ATimra  plant 


corps  or  CHMNEUPi 


SURVEY  SCOPE  STUDY 


PLAN  0  ,  CO- 73-79-31 


1972 

1975 

1*K»  3 

19JD 

19)9 

2033 

2010 

rasa 

iToKM./ATLl!  VO  LI  Jit  dir.) 

1  YR  STORM  RUNOFF 

0 

0 

3 

0 

0 

15 

18 

22 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

22*1 

2GB 

325 

iLUOGL  QUAUTITICS  CDT/YU3 

SeolriEllT.OASIN 

0 

0 

0 

0 

o 

327 

391 

l!  7  ll 

TRCATMENT  PLANT 

0 

!) 

3 

0 

0 

3 

a 

0 

TREATMENT  SCMEMC 
SLUDGE  tlAMDL  INC 
STORAGE  UASItl 


STORAGE  PLUS  TREATMENT  AT  MUNICIPAL  PLANT 
PERIODIC  REMOVAL  TO  LAflUT ILL  OP.  P.CCYCLE 
CART.  I 


TAULE  I  I  PRESENT  WO*?«1  -  CAPITAL  COSTS  -  C$10.'3) 


PRESENT 

WORTM 

1972 

1975 

19 JO  1935 

1390 

2303 

2010 

2020 

P.LjIIHU 

DAS  IN 

PIPES 

55 

C12 

?7° 

5*103 

222 

32 1 J 

OtS  10  HAL  13* 

TOTAL 

3662 

NET  CAPITAL  733* 

TADLE 

II  I  PRESENT  WORT.t  - 

0 .  ♦*.  COST 

s 

1372 

1975 

19J3  1335 

1999 

2039 

2Q1U 

2020 

PLANT 

SLUDGE 

SEWERS 

751000/YRJ 

($1JU0/TK3 

(S10JJ/YR) 

D 

0 

0 

a 

0 

0 

3  0 

0  0 

3  0 

0 

a 

3 

i 

2n 

ii 

3 

26 

13 

11 

?*- 

TOTAL 

C$1030/ V* 3 

"9 

& 

5  - 3 

- 3 

y  jj 

- ITT 

PREScUT  VALUE  AT  JEf.  IN¬ 
NING  or  period  oiaaa) 

0 

0 

0  0 

3 

325 

33  3 

a 

PRESENT  ;WRT.I 

C$1033) 

0 

0 

a  o 

3 

'•J 

20 

a 

NET  O. +M ,  = 

75.3373 

tallc 

III  :  TOTAL  PRESENT  ' 

■fORTr 

CAPITAL  C  $  1  J  3  J  ) 

o.*n.  f$i  mi) 

LAIili  C$133  3) 

733 

75 

1« 

TOTAL  C$1113) 

32  3 

TAaLt 

IV  :  ANNUAL  COiTS  f  SI 

13  )C/Y  O 

1  j  !  2 

:  v  j 

13-3  1)33 

D-o 

237° 

2  32.) 

2 . 1 j 

A/iNUAL  CAPITAL 
WNS  lit 
PIPES 
total  o.*m. 

1 

) 

J 

3  a 

3 

2f, 

LH 

26 

330 

'1) 

:>•) 

,  ■> 

TOTAL  ANNUAL 

■i 

* 

)  j 

) 

r 

~  !« C  \ 

■*  i  ■> 

NOTE  1  :  ANNUM  COSTS  D<*  N*'t  lf.CL'H*w  PHTSLI.T  OUTSTAUMfX  ,.ON">LD  I  I  T  l  U  TO*  TSS 
NOtC  2  :  AN  |NT|f!i:sT  PA  T  l  0*  7  PERCENT  WAS  USED  TOR  AI.L  C  P 1  C  JL  \  T I  ON" 


STORMWATER  TREATMENT  PLANT 


CORPS  OP  UIGINCERS 


SURVEY  SCOPE  STUDY 


PLAN  IS  ,  CU-C2 


1)72 

19/5 

1930 

1)35 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  Yft  STORM  RUNOFF 

0 

0 

0 

0 

3 

1 

1 

2 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

29 

29 

3® 

SLUDGE  OUANTITIES  (DT/YR) 

SEDIMENT.  BASIN 

0 

0 

0 

0 

0 

95 

5* 

67 

treatment  plant 

0 

0 

0 

0 

3 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TRCATMEMT  OM  LAflD 

SLUDGE  HAIIDL  ll.G  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 


STORAGE  BASIN  :  EARTH 


TAULE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($1010) 

PRESENT 

WORTH  1972  1975  1930  1935  199*  2000  2010  2020  RESIDUAL 


TREATMENT  PLANT 

37 

BASIN 

16 

PIPES 

00 

rls I Dual 

20 

NET  CAPITAL 

12  3 

1972 


250  19/ 

no  06 

600  360 

TOTAL  7TJ 


TABLE  II  I  PRESENT  WORTH  -  O.+M.  COSTS 


1975 


1930  1935 


1999  2090 


201U 


2020 


plant 

SLUDGE 

SEWERS 


TOTAL 


(S1000/YR) 
( S1009/YR ) 
tinn/Yi  j 

(  $  1 )  9  9  /  YR  ) 


PRESENT  VALUL  AT  UEG1N- 
UINC  or  PERIOD  (Sim) 

PRESENT  WORTH  ($119.)) 

act  o.*n.  =  8.99:59 


39 

3 


TAoLfc  III  :  ToriL  PRESENT  '.'ORTH 

CAPITAL  OITVJ)  123 
0.»M.  (S1JJJ)  J 
LAND  (513)2)  I 


TOTAL  (  51)10)  133 


TAJLC  IV  :  ANNUAL  COSTS  (511))/v»> 


1972 

\)'6) 

i  fyj 

ljio 

230  J 

2010 

2020 

ANNUAL  CAPITAL 

treatment  plant 

IT 

19 

19 

oAstn 

7 

7 

7 

PIPES 

*3 

93 

93 

total  O.pM. 

0 

0 

0 

0 

rt 

,m-J  ■ 

n 

5 

5 

TOTAL  AnnTCYL 

1 

7 

-  7  s 

7?/ 

~7V 

NOTE  1  :  ANNUAL  COSTS  in)  IAN  INCLUDE  PRESENT  OUTSTANDING  iloNULN  INI  LslOUESS 
NOTE  2  :  All  I  NT  CPS  ST  TATE  uT  V  •’EPCCIIT  WAS  USED  TOR  ALL  CALCULATION.-. 


STuRHW AT  fK  TR  FAT ME  NT  PUMT 


CCJr.PS  Of  ENGINEERS  -  SURVEY  SCOPE  STUOY 


PLAN  rt  .  Cl>- J3 


1572 

1975 

I9  60 

1985 

1990 

2000 

2010 

2020 

STURMVATER  VOLUME  IMG) 

1  VR  SI-JKH  PUNOhF 

0 

3 

7 

7 

7 

7 

8 

8 

ANNUAL  RUNOFF 

0 

48 

98 

100 

105 

113 

122 

SLUUr.l  OUANlIlltS  IOT/YR) 

SEDIMENT. 4AS1N 

0 

70 

m 

143 

146 

153 

164 

178 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TRC ATMcNT  SCHi.ME  S  STORAGE 

pijs  treatment  at  municipal  plant 

SLUOGE  HANDLING  i  PERIODIC 

KfcMOVAL 

TO  LANDFILL 

OR  RECYCLE 

STORAGE  BASIN  1  EARTH 

TABLE  1 

t  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  1 T1000I 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

BASIN 

30 

205 

PJPFS 

285 

1900 

RESIDUAL 

49 

TOTAL 

NET  CAPITAL 

267 

table  ii  *  present  north  -  o.+m*  costs 


1972 

1974 

1980 

1984 

1990 

2000 

2010 

2020 

PLANT 

1  *  1000/ Yk) 

u 

0 

0 

0 

ft 

4 

4 

5 

SLUUGE 

I  ilOOO/Y.'.  1 

0 

0 

0 

0 

0 

3 

4 

SE  REA  S 

IsiOuo/rsi 

D 

0 

0 

0 

0 

9 

9 

9 

TOTAL 

U1000/VR) 

0 

0 

0 

0 

0 

17 

IB 

19 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PL  HI  UD 

U1000I 

0 

0 

0 

0 

B 

126 

131 

0 

PPESFNT  WURTH 

l ttooo  1 

0 

0 

0 

0 

0 

19 

10 

0 

NET  0.4M.  * 

29. 1207 

TABLE 

III  :  TOTAL 

PRESENT  WORTH 

CAPITAL  1  *10001 

26  7 

0. ♦M.  1*10001 

29 

LAND  1*1000) 

4 

TOTAL  1*1000) 

300 

TA.3LE 

IV  :  ANNUAL 

COSTS 

1  »1000/Y<) 

19/2 

197> 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

1 

BASIN 

14 

14 

14 

PIPES 

137 

137 

137 

TOTAL  0.»M. 

0 

u 

0 

0 

0 

17 

18 

19 

TOTH  ANNUAL 

0 

0 

0 

6 

• 

170 

1  TO 

iTT 

NOTE  1  i  ANNUAL 

COSTS  IM  fill! 

I  lCLUii.  P 

<•  S-  NT 

OUT  ST  AUDI  No  P 

DNUEO 

1  NOf  HTJ  *»£SS 

NOTE  2  l  AN  INI 

»:  «Fsr  fail  of 

?  PERCENT 

WAS  USED  htfi  ALL  CALCULATIONS 

RES IDUAL 

121 

1140 

12 63 


SIHiMkATIK  IkIM^NT  PLANT 


CORPS  CF  ENGINEERS  -  SURVEY  SCORE  STUOY 


PLAN  a  *  CU-a6 


1*72 

197S 

1960 

1965 

1990 

2000 

2010 

2020 

STU.RMLi.rf «  VOLUME  (  Ml»J 
l  Y fi  S TiIkM  RUNOFF 

0 

2 

5 

5 

6 

6 

6 

7 

- ANNUAL-  RUNOFF -  - 

- -  o  -  — 

- 19 - 

. -76-  •_ 

- 79 - 

- *1-  — 

- S5 - - 

- 92- _ 

_ 93- 

SLUOfiF  QUANTITIES  IDT/Y".; 
Si-  T1MFNT. BASIN 

> 

0 

56 

113 

116 

116 

126 

136 

163 

iRcATMtUr  PLANT 

0 

0 

0 

0 

U 

0 

0 

0 

TRtAtMLNf  SCHtMc  :  ST0~A6t  PLUS  TKfcATMENT  AT  MUNICIPAL  PLANT 
SLUDGE  HANDLING  :  PLRIOOlC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  bASIN  :  EARTH 

TABLE  I  2  PRC  St  NT  NORTH  -  CAPITAL  COSTS  -  UlOOQI 

PRESENT 


WORTH 

1972 

1975 

1980 

196  5 

1990 

2000 

2010 

2020 

RESIDUA 

BASIN  76 

185 

55 

PIPES  1016 

2650 

735 

RESIDUAL  30 

TOTAL 

790 

Nt  T  CAPITAL  1062 

TABLE 

11  2  PRESENT 

WORTH  - 

£).♦*.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1  SIOOO/YP.  1 

0 

0 

6 

6 

6 

♦ 

4 

5 

SLUOG*  U&OOO/YK) 

0 

0 

2 

2 

2 

3 

3 

3 

SEWERS  | SIOOO/ YR ) 

0 

0 

0 

- 

12 

12 

12 

12 

12 

TOTAL  U1U00/YR) 

0 

o 

19 

19 

19 

20 

21 

PRESENT  VAI.UJ  AT  HI  GIN¬ 
NING  OF  PERIOD  1 (1000) 

0 

0 

56 

BO 

13S 

142 

166 

0 

PRESENT  WORTH  (SlOOOl 

0 

0 

31 

33 

61 

21 

11 

0 

NET  fJ- ♦  K.  »  1  *<1.659 

TABLE  III  5  TOTAL  PRESENT  NORTH 


CAPITAL  UlO 00)  1062 

O.  +  M.  ( F i 0001  136 

LAND  (SlOOOl  3 


TOTAL  IMOOO)  1206 


TABLE  IV  2  ANNUAL  COSTS  UlOOO/YR> 


1972 

1975  1969 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

HASIN 

13 

13 

13 

13 

13 

PIPFS 

177 

177 

177 

17? 

ITT 

TOTAL  r\*M. 

0 

0  7 

19 

19 

19 

20 

21 

TOTAI  .  A  iNUAL 

0 

0  7 

210 

210 

210 

iiT 

211 

NOTE  1  :  ANNUM.  COSTS 

DO  NUT  |.\CLU  n 

P“F  SliiT  OCTSTA’jfilMO 

BONDED 

inot  htejness 

NOIF  2  :  A;,  t  Ml  .M-  jT  » 

.ATI  iV  7  i't.su 

NT  *»AS  USUl  Fill  ALL 

CALCULATIONS 

NOTE  I 
NOIf  2 


APPENDIX  C 


This  appendix  includes  all  computer  printout  sheets  for  the  municipal 
plants  and  stormwater  districts  of  Plan  C  except  for  those  municipal  plants 
or  stormwater  districts  which  are  identical  to  Plan  B.  Those  which  are 


identical  to  Plan  B 

are  listed  below. 

See  Appendix 

B  for  those  associated 

computer  sheets. 

CH  -  7 

R  -8S 

CU  -20 

CU  -55 

-  8 

-10 

-25 

-56 

-  9 

-11 

-26 

-57 

-10 

-12 

-27 

-59 

-11 

-13 

-28 

-60 

-12 

-14 

-29 

-61  E.W. 

-13 

-15 

-30 

-62 

-14 

-16 

-31 

-63  E.W. 

-15 

-17 

-32 

-64  W.NE.SE. 

-16 

-18 

-34A 

-65 

-17 

-19 

-35 

-66 

-18 

-20 

-36 

-67 

-19 

-21 

-37 

-68 

-20 

-22 

-38 

-69 

-21 

-23 

-39 

-70 

-22 

-24 

-40 

-71 

-23 

-25 

-41 

-72 

-24 

-26 

-42 

-73 

-25 

-27 

-43 

-74 

-26 

-28 

-44 

-75 

-27 

-29 

-45 

-76 

-28 

-30 

-46 

-77 

-29 

-31 

-47 

-78 

-30 

-32 

-48 

-79 

-31 

-33 

-49 

-80 

-32 

-34 

-50 

-81 

-33 

-35 

-51B 

-82 

-34 

-52 

-83 

-35 

CU  -13 

-53 

-84 

-36 

-19 

-54 

Upper  East  Branch 

Chagrin  E.  Brand 

Hinckley 

Chardon 

Medina  Co. 

Butternut  Creek 

New  Medina 

East  Claridon 

Mallet  Creek 

Burton 

Liverpool 

Troy  Twp. 

Fowlers  Mill 

Auburn  Twp. 

Newbury  Twp. 

Mantua 

Fairmount  load 

Shalersboro 

Aurora  Central 

Randolph 

Chagrin  Falls 

Ravenna 

Akron 

WASTtWATt'R  TKLATMLNT  PLANT 


CORPS  OP  ENr.ll.ICR5  -  iijKVtr 


PLAN  C  ,  SOUTHERLY 


1972 

1975 

1930 

1935 

1990 

2000 

2010 

2020 

POPULATION 

563062 

UU02J3 

63250*1 

715*196 

793**38 

378,1*15 

9239  27 

926606 

FLOW  CMC. 01 

DOMESTIC 

83.87 

9}».qi4 

ini.oi 

115.37 

130.73 

1*16.05 

100.99 

105.61 

INOUSTR ial 

12.73 

15.00 

,7.22 

20.55 

23.88 

2U.  65 

25.30 

26.76 

TOTAL 

101.65 

109. 9'l 

HET3 

135. *2 

154.51 

172.90 

155779 

192.37 

SLUOGE  fTPOl 

GENERATED 

107.75 

116. 5« 

125.32 

1UU.61 

93.95 

110.66 

0.90 

0.00 

DISCHARGED 

63.93 

7**.  53 

80.21 

92.55 

63-33 

70.32 

0.00 

0.00 

TREATMENT  PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  :  NONE 

TABLE  1  t  PRESENT  WORTH  -  CAPITAL  COSTS  -  C$1000) 

PRESENT 

WORTH  1972  1975  1980  1985  1990  2000  2010  2020  RESIDUAL 


1972 

1975 

1930 

PLANT 

(S1000/YR) 

6121 

6621 

7120 

SLUDGE 

(SlOOO/YRl 

1179 

1276 

137? 

SEWERS 

<$1000/YR) 

9 

98 

218 

TO  TAL 

C  S1000/YR  1 

7301 

~T9l5 

57U 

PRESENT 

VALUE 

AT  BEGIN- 

N1NG  OF 

PERIOD 

(S1000) 

20072 

3*1251 

3*1262 

PRESENT 

WOR  TH 

C$10009 

20072 

27955 

19910 

198  5 

1990 

2000 

2010 

2020 

6199 

1710 

5301 

272 

280 

1583 

1083 

1211 

0 

0 

218 

293 

298 

293 

293 

5ooT 

5122 

53 Ti 

(548) 

571 

579 

28951 

15120 

3929 

1011 

0 

12013 

13135 

S90 

308 

0 

NET  0.*M.  =  9*113 


TABLE  111  1  TOTAL  PRESENT  WORTH 


CAPITAL 

C$10001 

92403 

0 .  *11 . 

C$1000) 

94313 

LAND 

C$1000) 

10)0 

TOTAL 

C$1090) 

187716 

TABLE  IV  :  ANNUAL  COSTS  C$10.90/YR) 


1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXPAND  TO  LEVEL  1 

1215 

1215 

1215 

1215 

1215 

4245 

SLUOGE  FACILITIES 

1235 

1235 

1235 

1235 

1235 

1235 

SEWERS 

H30 

H30 

11  30 

1130 

1430 

14  30 

14 

SEWERS 

1735 

1735 

1735 

1735 

1735 

1735 

SEWERS 

1157 

1157 

1157 

1157 

TOTAL  O.-fM. 

7301 

7996 

8711 

8091 

6122 

6311 

571 

579 

TOTAL  ANf.UAl 

7331 

lljoJ 

1735  1 

1 6  6  ^  J 

”.727 

“17515 

10  376 

•  >04 

NOTE  1  :  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  IHOrnTUiNESS 
NOTE  2  :  AN  INTEREST  P«TC  OF  7  PlhlENT  WAS  USED  rm  ALL  CMCUl»l  Da., 


WASTEWATER  TREATMENT  PLANT 


COMPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  ROCKY  RIVER 


19T2 

1975 

19  SO 

1985 

1990 

2000 

2010 

2020 

POPULATION 

614AO 

TS435 

89330 

100625 

111920 

12ST70 

137710 

143930 

FLOW  (MOO) 

12.35 

13.99 

16.35 

DOMESTIC. 

6.  77 

8.  74 

10.72 

19.28 

21.59 

INDUSTRIAL 

0.37 

0.38 

0.39 

0.39 

0.  40 

0.42 

0.44 

0.46 

TOTAL 

7.  14 

9.12 

11.11 

12.75 

14.39 

16.77 

19.72 

22.05 

SLUDGE  (TPO) 

GENERATED 

5.00 

6.39 

7.77 

8.92 

10.08 

11.74 

0.00 

0.00 

DISCHARGED 

3.20 

4.09 

4.98 

5.71 

6.45 

7.51 

0.00 

0.00 

TREATMENT  PLANT  TYPE 

2  PRELIMINARY  TREATMENT 

sludge  handling  type 

2  NONE 

TABLE 

1  >  PRESENT 

WURTH  - 

CAPITAL 

COSTS  -  1810001 

PRESENT 

WORTH 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

EXPAND  TO  LEVEL  i  All 

1050 

SLUDGE  FACILITIES  S59 

960 

RESIDUAL  0 

TOTAL 

NET  CAPITAL  H70 

TABLE 

II  <  PRESENT  NORTH  -  0.*M.  COSTS 

1972 

19T5 

1980 

1985 

1990 

1000 

2010 

2020 

PLANT  IA1000/YRI 

596 

762 

92S 

768 

577 

31 

36 

40 

SLUDGE  ItlOOO/YRI 

91 

S3 

65 

74 

84 

0 

0 

0 

SEWERS  1 A1000/YR 1 

0 

0 

0 

0 

0 

0 

- 51 

0 

0 

TOTAL  (A1000/YRI 

638 

016 

993 

863 

662 

C26) 

3b 

40 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OF  PERIOD  1  St  300  I 

1908 

3709 

3607 

3128 

200 

23S 

267 

0 

PRESENT  WORTH  ($1000) 

1908 

3027 

2215 

1298 

S9 

35 

20 

0 

NET  Q.*M.  »  8562 

table 

III  <  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($10001 

1170 

0.1 M.  ($1000) 

LAND  ($1000) 

*S5i 

TOTAL  ($1000) 

97j: 

TABLE 

IV  2  ANNUAL 

COSTS  ItlOOO/YRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXPANO  TO  LEVEL  I 

90 

90 

90 

90 

90 

SLUDGE  FACILITIES 

74 

74 

74 

74 

74 

74 

TOTAL  O.iM. 

638 

016 

993 

663 

662 

0 

0 

0 

TOTAL  ANNUAL 

638 

616 

‘’“’1157 

1027 

826 

164 

164 

74 

NOTE  t  *  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
MUTE  2  «  AN  INURES!  AAIE  01  7  PERCENT  WAS  USEO  TO*  ALL  CALCINATIONS 


WAS TENATER  THEA IHENT  KUI  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  C  .  LAKEWOOD 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

80632 

86246 

91 860 

98662 

105464 

116240 

123082 

124784 

FLOW  INGOT 

00 NEST  1C 

16.92 

17.36 

IT. BO 

18.29 

18.79 

la.fa 

19.77 

20.76 

INDUSTRIAL 

0.19 

0.19 

0.20 

0.20 

0.21 

0.22 

0.23 

0.24 

TOTAL 

17.11 

17.55 

IS.  00 

18.50 

19.00 

19.80 

20.00 

21.00 

SLUDGE  tTPDI 

GENERATED 

18.14 

18.61 

19.08 

19.61 

12.16 

0.00 

0.00 

0.00 

DISCHARGED 

11.61 

11.91 

12.21 

12.55 

7.78 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE 

3  PRELIMINARY  TREATMENT 

SLUDGE  HANDLING  TYPE 

S  NONE 

x 

table 

I  2  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1610001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

EXPANSION  34  SO 

4200 

0 

EXPAND  TO  LEVEL  1  1630 

2000 

0 

SLUOGE  FACILITIES  2000 

24  SO 

0 

RESIDUAL  0 

TOTAL 

o 

NET  CAPITAL  7060 

TABLE 

11  <  PRESENT  WORTH  -  0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  1  S1000/YR) 

1249 

1281 

1314 

1012 

693 

35 

36 

38 

SLUDGE  1  S1000/YRI 

139 

142 

146 

150 

93 

0 

0 

0 

SEWERS  I S10Q0/YR 1 

0 

0 

0 

0 

0 

• 

0 

0 

TOTAL  mOOOTYRl 

1386 

*  1424 

1460 

1163 

786 

35 

36 

38 

(3S) 

PRESENT  VALUE  AT  BEGIN¬ 

NING  OF  PERIOD  1*1000) 

3690 

5913 

5378 

3997 

246 

251 

262 

0 

PRESENT  WORTH  1*1000) 

3690 

4826 

3130 

1658 

73 

37 

20 

0 

NET  0.*H.  ■  13434 

TABLE 

HI  S  TOTAL 

PRESENT 

WORTH 

CAPITAL  1*1000) 

7060 

O.+M.  (*1000) 

134  34 

LAND  (11000) 

0 

TOTAL  1*1000) 

20494 

TABLE 

IV  s  ANNUAL 

COSTS  UiGOO/YR) 

1972 

1975 

1980 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

EXPANSION 

324 

324 

324 

324 

324 

324 

EXPAND  TU  LFVEL  1 

171 

171 

171 

171 

171 

SLUOGE  FACILITIES 

189 

189 

189 

189 

189 

4  89 

TOTAL  0.*M. 

1388 

1424 

1460 

1163 

786 

35 

36 

38 

TOTAL  ANNUAL 

1388 

2109 

2145 

184  8 

1471 

720 

549 

38 

NOTE  1  ••  ANNUAL  COSTS  00  NOT  JNCIUQE  PRESENT  OUTSTANDING  BONOEO  I NOERTEONESS 
NOTE  2  «  AN  INTEREST  RATE  OE  7  PERCENT  VAS  USED  FOR  AIL  CALCULATIONS 


HASTE MATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  C  .  WILLOUGHBY-E ASTLAKE 


1972 

I9T5 

19*0 

1965 

1990 

2000 

2010 

2020 

POPULATION 

3*324 

45212 

52100 

64500 

74900 

913*0 

115200 

126*00 

FLON  INGtil 

OOMESTIC 

INDUSTRIAL 

4.22 

I.  33 

5.23 

1.50 

4.25 

1.47 

7*93 

1.84 

9.41 

2.00 

12.45 

2.41 

16.13 

2.  *3 

19.02 

3.25 

TOTAL 

s 755 

*.73 

7*92 

9.76 

11.61 

15.06 

16*96 

22*27 

SLUDGE  ITPOI 
generated 

01 SCHAHOEO 

3.58 

2.29 

T.14 

4.57 

8*40 

5.37 

10*35 

6.62 

7.43 

4.76 

0.00 

0.00 

0*00 

0*00 

0.00 

0*00 

TREATMENT  PLANT  TYPE  J  PRELIMINARY  TREATMENT 


SLUDGE  HANDLING  TYPE 

s  NONE 

TABLE 

I  1  PRESENT 

WORTH  - 

CAPI  TAL 

COSTS  -  1*1000) 

PRESENT 

WORTH 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

EXPANSION 

2420 

4150 

0 

SLUDGE  FACILITIES  1020 

1250 

0 

SEWERS 

489 

600 

60 

SEWERS 

1371 

2356 

47 1 

SEWERS 

646 

2184 

•  73 

RESIDUAL 

S4 

total 

1404 

NET  CAPITAL 

5*92 

TAKE 

11  «  PRESENT  WORTH  -  0.«N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 51 000/ YR) 

253 

417 

621 

588 

4*7 

27 

34 

40 

SLUDGE 

C  51000/YRI 

11 

20 

21 

26 

18 

0 

0 

0 

SEWERS 

( 51000/ YR I 

0 

2 

14 

14 

25 

25 

25 

25 

TOI  AL 

( 61000/ YR ) 

264 

441 

657 

629 

532 

53 

60 

66 

(46) 

PRESENT  VALUE  AT  BEGIN- 

MING  Of  PER 100 

161000) 

927 

2254 

2638 

2380 

325 

396 

444 

0 

PRESENT  WORTH 

(510001 

927 

1839 

1535 

9B7 

96 

59 

33 

0 

NET  0*«N.  - 

5476 

TABLE 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  1510001 

S892 

0*«H.  (61000) 

5476 

LAND  161000) 

0 

TOTAL  151000) 

11368 

TABLE 

IV  S  ANNUAL 

COSTS  (61000/YR) 

1972 

1975 

1980 

19*5 

1990 

2000 

2010 

2020 

UN  UAL  CAPITAL 

EXPANSION 

320 

320 

320 

320 

320 

320 

SLUOGE  FACILITIES 

96 

96 

96 

96 

96 

96 

SEWERS 

43 

43 

43 

43 

43 

43 

43 

SEWERS 

170 

170 

170 

1)0 

1T0 

170 

SEWERS 

IS* 

ISO 

158 

158 

TOTAL  0. ♦ H, 

264 

441 

657 

629 

532 

53 

60 

66 

TOTAL  ANNUAL 

264 

561 

128o 

1258 

1319 

840 

847 

8S3 

NOTE  I  :  ANNUAL  Cl'STS  UO  NOT  INCIU'lC  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  I  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 
PLAN  C  .  NEW  RENT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


1972 

1975 

1980 

14B5 

1990 

2000 

POPULATION 

35000 

40900 

54  BOO 

81680 

98560 

121600 

FLOW  INGOI 

DOMESTIC 

industrial 

3.53 

2.20 

5*  TO 
2*55 

7.TS 

2.90 

10.05 

3.25 

12.32 

3.61 

ll.lt 

4.35 

2020 

150400 


SLUOGE  ITPOI 

GENERATED 
01  SCHARGEO 


TREATMENT  PLANT  TYPE  >  PRELIMINARY  TREATMENT 

sludge  handling  type  <  none 


PRESENT 

NORTH  1472 


MEN  PLANT 
SEWERS 


RESIDUAL 
NET  CAPITAL 


PLANT 

SLUOGE 

SEWERS 


1 i 1000/ YR 1 
I  $ 1000/TRI 
ItlOOD/YR) 

UlQOO/YR) 


PRESENT  VALUE  AT  BEGIN¬ 
NING  Of  PER 1 00  I  SI 0001 

PRESENT  NORTH  IllOOOl 

NET  Q.4M.  «  1247 


ANNUAL  CAPITAL 
NEW  PLANT 
SEWERS 
TOTAL  0.»K. 

TOTAL  ANNUAL 


TABLE  I  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  (S1000I 
1475  1900  1405  1990  2000  2010 

ISO  ISO 


TABLE  11  t  PRESENT  WORTH  -  0.*N.  COSTS 
19T5  1 980  1985  1990  2000 


<020  RESIDUAL 


TOTAL  60S 


15 

14 

24 

29 

34 

44 

0 

0 

0 

0 

0 

0 

23 

23 

23 

23 

23 

23 

39 

43 

4$ 

53 

40 

68 

169 

188 

207 

399 

455 

508 

138 

109 

86 

110 

60 

36 

7  able 

III  I  TOTAL 

PRESENT 

WORTH 

CAPITAL  ( S 1000) 
Q.4M.  (11000) 
LAND  <11000) 


TOTAL  (110001 


TABLE  (V  t  ANNUAL  COSTS  IS1000/YRI 


NOTE  1  <  ANNUAL  COSTS  00  NUT  INCLUDE  PRESENT  CUTSTANDING  DON OEO  INDEBTEDNESS 
NOTE  2  T  AN  INTEREST  RATE  Of  T  PERCENT  WAS  USEO  TOR  ALL  CALCULATIONS 


WASTEWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  ,  EASTERLY 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

POPULATION 

959765 

978288 

501812 

539319 

576816 

630533 

659688 

65757  3 

FLOW  CMGD) 

DOMESTIC 

INDUSTRIAL 

113-00 

12.00 

120.15 

12.35 

127.30 

12.70 

130.95 

13.05 

139.60 

13.90 

193.60 

19.90 

198.80 

15.20 

156.10 

15.90 

total 

125-00 

132.50 

190.00 

199.00 

TSSToo 

1 53 .00 

169.00 

172.00 

SLUDGE  CTPD) 

GENERA TEO 
DISCHARGED 

132-50 

89.80 

190.95 

89.89 

198.90 

99.98 

152.69 

97.69 

99.72 
CO. 62 

101.12 

69.72 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  I  NONE 

TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  CSIOOO) 

PRESENT 

WORTH  1972  1975  1980  1985  1990  2000  2010  2020 


EXPAND  TO  LEVEL  1  >2650 
SLUDGE  FACILITIES  10200 
SEWERS  888 


15500 

12500 


1953 


RESIDUAL  11 


TOTAL 


NET  CAPITAL  2S697 


TABLE  II  :  PRESENT  WORTH  -  O.+M.  COSTS 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

PLANT 

SLUDGE 

SEWERS 

CS1000/YR) 

CS1000/YR) 

CS1000/YR) 

7528 

1950 

0 

7979 

1537 

0 

8931 

1629 

7 

6593 

1671 

7 

8537 

10  37 

7 

9899 

1107 

7 

239 

0 

7 

251 

0 

7 

TOTAL 

CS1000/YR) 

8979 

9517 

10063 

5222 

5532 

595& 

(237) 

1690 

"  2*5 

25S 

PRESENT  VALUE 
N1NG  OF  PER  100 

AT  BEG  IN- 
CSIOOO) 

29270 

90193 

37987 

28300 

90529 

1773 

0 

PRESENT  WORTH 

CSIOOO) 

29270 

32769 

21817 

11781 

11988 

254 

135 

0 

NET  O.+M.  a  102969 

TABLE  III  :  TOTAL  PRESENT  WORTH 

CAPITAL  ($1000) 

O.+M.  CSIOOO)  102969 

LAND  CSIOOO)  0 


TOTAL  CSIOOO)  1256S6 


TABLE  IV  :  ANNUAL  COSTS  CS1000/YR) 


1972 

1975 

1980 

1985 

1990 

2000 

?010 

2020 

ANNUAL  CAPITAL 

EXPAND  TO  LEVEL  1 

1329 

1329 

1329 

1329 

1329 

SLUDGE  FACILITIES 

969 

969 

969 

968 

969 

969 

SEWERS 

105 

105 

105 

105 

105 

105 

TOTAL  ©.♦«. 

8979 

9517 

10063 

3222 

5532 

5953 

286 

258 

To+al  Annual 

5577 

“11515 

lo'.75 

7737 

TJ59 

1319 

36S 

NOTE  1  I  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  ;  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


6> 


r 


...  TREATMENT  PLANT 

WASTE" 

tf'LAN  C  .  EUCLIO 

CORPS 

OF  ENGINEERS  -  SURVEY 

SCOPE 

STUDY 

1972 

1975 

1980 

1969 

1990 

2000 

2010 

2020 

POPULATION 

115110 

128864 

142618 

199028 

175439 

204550 

226617 

23703* 

FLOW  T MGOI 

DOMES T 1C 
INDUSTRIAL 

12.66 

1.B7 

14.88 

1.93 

17.11 

2.00 

19.52 

2.06 

21.93 

2.12 

M 

to* 

•  • 
e* 

31.73 

1.90 

35.55 

1.79 

TOTAL 

~14.  53 

“iiTSi 

19.11 

21.58 

24.05 

28.60 

93.63 

li.U 

SLUDGE  ITPOl 

GENERATED 

DISCHARGED 

15.40 

9.  SB 

17.83 

11.41 

20.26 

12.96 

22.87 

14.64 

15.39 

9.85 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  S  PRELIMINARY  TREATMENT 


SLUOGE  HANDLING  TYPE  <  NONE 


TABLE  1  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  ($10001 

PRESENT 

NORTH  1972  1975  19 BO  L9BS  1990  2000  2010  2020  RESIDUAL 


EXPANO  TO  LEVEL  1  1550 
EXPANSION  2«60 
SLUDGE  FACILITIES  1960 


1900 

3500 

2400 


1900 


3500 

2400 


PtSIDlML  0 


TOTAL 


NET  CAPITAL  6370 


TABLE  II  I  PRESENT  NORTH  -  0.*N.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PI  ANT 

( $1000/ YR ) 

1036 

1197 

1360 

1153 

060 

52 

62 

66 

SLUDGE 

(S1000/YRI 

112 

130 

147 

166 

112 

0 

0 

0 

SEWERS 

c  nooo/vRi 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

(  A 1000/ VAT 

~U46 

1508 

1320 

972 

52 

62 

68 

(44) 

PRESENT  VALUE 

AT  BEGIN- 

N1NG  OF  PERIOD 

< $1000) 

324<* 

5812 

5799 

4701 

337 

400 

456 

0 

PRESENT  WORTH 

If 10001 

3246 

4744 

3375 

1950 

100 

60 

35 

0 

NET  O.+M.  - 

13510 

TABLE 

III  l  TOTAL 

PRESENT 

WORTH 

0 

0 

0 


0 


CAPITAL 

UlOOO) 

6370 

0.4H. 

If 10001 

13510 

LAND 

($1000) 

360 

TOTAL 

($10001 

20240 

TABLE  IV  s  ANNUAL  COSTS  IB1000/YRI 


1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITA1 

EXPANO  TO  LEVEL  1 

163 

163 

163 

16  3 

163 

EXPANSION 

270 

270 

270 

270 

270 

270 

SLUOGF  FACILITIES 

105 

105 

185 

185 

IBS 

1SS 

TOIAL  0- ♦M • 

1146 

1327 

1506 

1320 

972 

57 

67 

48 

TOTAL  ANNUAL 

1146 

“945 

2126 

1939 

15  vT 

670 

4S7 

60 

NOTE  1  >  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOECi  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


I 


MASTEMATEA  TREATMENT  PLANT 

COMPS 

Of  ENGINEERS  -  SURVEY 

SCOPE 

STUDY 

Ilan  C  .  nesterly 

1 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

POPULATION 

1*0000 

155500 

151000 

151000 

151000 

152000 

153000 

160000 

FLOW  IMGOI 

DOMESTIC 

INDUSTRIAL 

29.01 

6.  90 

28.70 

7.82 

28.40 

8.74 

20*75 

9*66 

29*10 

10*59 

30.09 

11.13 

31.08 

11.67 

32*97 

12*21 

TOTAL 

'jS.91 

36.52 

37*14 

38.41 

39.69 

41.22 

42*75 

45*16 

SLUDGE  |TPO> 

GENERATED 

DISCHARGED 

JO.  *8 
30.8* 

31.41 

31.41 

31*94 

31*94 

33.04 

33.04 

34.13 

34.13 

33.45 

35.45 

0*00 

0*00 

0.00 

0*00 

TREATMENT  PLANT  TYPE  J  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  S  NONE 


TABLE  I  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  I BIOOOI 


PRESENT 

NORTH 

1912 

I9T5 

1980 

1985 

1990 

2080 

2010 

2020 

RESIDUAL 

EXPANSION 

32700 

60000 

0 

RESIDUAL 

0 

TOTAL 

0 

NET  CAPITAL 

32700 

TABLE  It  1  PRESENT  NORTH  -  tk«H.  COSTS 


1972 

1975 

1980 

1985 

1990 

2080 

2010 

2020 

PLANT 

1  *  1000/ YR 1 

3014 

3066 

3127 

2201 

1216 

1263 

78 

82 

SLUOGE 

IS1000/YRI 

0 

0 

0 

0 

0 

0 

0 

0 

EWERS 

1  •  1000/ YA 1 

0 

0 

0 

0 

0 

0 

0 

0 

OTAL 

1*1000/ VRI 

3014 

3066 

3117 

~ 2201 

1226 

1263 

78 

82 

(7S) 

PRESENT  VALUE 

AT  OEGlN- 

IING  OP  PEAIOO 

1  *10001 

7979 

12677 

10904 

7007 

8711 

536 

563 

0  ♦  ■ 

•RESENT  WOI..N 

UIOOOI 

7979 

10347 

4346 

2907 

2576 

*1 

43 

0  \( 

MET  0.*M.  - 

30779 

TABLE 

III  l  TOTAL 

PRES  ENT 

WORTH 

[' 

!i 

CAPITAL  1  *1000)  32700 

0.4M.  1*10  0  0  )  30279 

LAND  1*10001  0 


TOTAL  I  *1000  )  62979 


TABLE  IV  1  ANNUAL  COSTS  U1000/YR) 


f 

1972 

1975 

1980 

1985 

1990 

2800 

2010 

2020 

ANNUAL  CAPITAL 
EXPANSION 

3431 

3431 

3431 

3431 

3431 

0 

0 

OTAL  0*+N* 

3014 

3066 

3117 

2201 

1716 

1263 

76 

82 

TOTAL  ANNUAL 

30 14 

6498 

6549 

5633 

4648 

4695 

78 

82 

NOTE  1  1  ANNUAL 

COSTS  DO  NUT  INCLUDE 

PRESENT 

OUTSTANDING 

BONOEO 

INDEBTEDNESS 

MITE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


i-  r  N. 


WASTEWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  ,  NORTH  OLMSTED 


POPULATION 

PLOW  (HC.D) 

DOMESTIC 

INDUSTRIAL 


SLUDGE  CTPDT 

GENERATED 

DISCHARGED 


1972 

1975 

1980 

1935 

1990 

2000 

2010 

2020 

$5361 

6$232 

8310$ 

139$13 

195723 

?2$096 

2$0033 

2$xm 

$.99 

11.75 

18.52 

21.  $9 

2$.  $6 

29.1$ 

33.59 

35.58 

0.25 

0.29 

0.33 

0.$7 

0.61 

0.63 

0.65 

0.69 

5.2k 

12. ok 

1&. 8  5 

21.96 

25.07 

~WJ1 

HIT 

TOT 

5.55 

12.77 

19.93 

23.28 

16.0$ 

0.00 

0.00 

0.00 

3.55 

8.17 

12.79 

1$.90 

10. 2T 

0.00 

0.00 

0.00 

TREATMENT  PLANT  TYPE  :  PRELIMINARY  TREATMENT 
SLUDGE  HANDLING  TYPE  :  NONE 


PRESENT 

WORTH 


EXPANSION  3200 

EXPANSION  23 

SLUDGE  FACILITIES  2610 

SEWERS  $156 

RESIDUAL 

- NET  CAPITAL  55jJ 


TABLE  I  S  PRESENT  WORTH  -  CAPITAL  CASTS  -  C$1000) 


TABLE  II  ;  PRESENT  WORTH  -  0.*N.  CASTS 


PLANT 

SLUOGE 

SEWERS 


CS1000/YR ) 

363 

835 

1307 

1162 

915 

5$ 

62 

66 

CS10007VR) 

1$ 

32 

51 

55 

35 

0 

0 

0 

CS1000/TR) 

0 

0 

35 

35 

35 

35 

35 

35 

CS1000/YR ) 

377 

BS7 

1397 

1253 

9*5 

90  •. 

58" 

101 

AT  BEG  I N- 
1  C$1000) 

163$ 

$637 

5$26 

$590 

594 

661 

702 

0 

C$1000) 

163$ 

378$ 

3158 

190$ 

176 

99 

53 

0 

TABLE  III  :  TOTAL  PRESENT  WORTH 

CAPITAL  C$1000)  9935 

O.+M.  C$1000)  1080* 

LAND  C$1000)  0 


ANNUAL  CAPITAL 
EXPANSION 

-  EXPANSION 

SLUDGE  FACILITIES 
SEWERS 
TOTAL  0.*M. 

TOTAL  ANNUAL 


TOTAL  CS1000)  »241 

TABLE  IV  t  ANNUAL  COSTS  C$1000/YR> 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

$2$ 

$2$ 

$2$ 

£ 

c 

$2$ 

£ 

2$7 

2  $7 

2$7 

2$T 

0 

2  $7 

2$7 

517 

517 

517 

517 

517 

517 

377 

867 

139$ 

1253 

93S 

90 

98 

101 

377 

111$ 

2582 

5T5I 

2135 

UTS 

“T553 

1049 

NOTE  1  :  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  CO NOE 0  INOEBTF0WSS 
NOTE  2  :  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  EOF  ALL  CALCULATIONS 


I 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


|  STORMWATER  TREATMENT  PLANT 
PLAN  C  «  CM- 1*  2 


1972 

1975 

19B0 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  VR  STORM  RUNOFF 

0 

AS 

87 

69 

92 

96 

103 

107 

ANNUAL  RUNOFF 

0 

597 

1195 

1238 

1282 

1366 

1493 

1679 

SLUDGE  QUANTITIES  IOT/VR) 

SEOIMENT. BASIN 

0 

B72 

174* 

1808 

1871 

1994 

2179 

2451 

TREATMENT 

PLANT 

0 

0 

T28 

755 

782 

0 

0 

0 

TRE/TNENT  SCHEME  <  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING 

l  PERIODIC 

REMOVAL 

TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN 

2  EARTH 

TABLE 

I  l  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  U1000I 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

BASIN 

523 

900 

PIPES 

241 

5 00 

RESIDUAL 

LO 

TOTAL 

NET  CAPITAL 

803 

TABLE 

(I  S  PRESENT  MONTH  -  0.«N.  COSTS 

1972 

1975 

1980 

1985 

1990 

20 00 

2010 

2020 

PLANT 

1  SI  000/ VR) 

0 

0 

296 

245 

109 

45 

49 

55 

SLUDGE 

1  ilOOO/YRl 

0 

0 

48 

50 

52 

49 

54 

61 

SEMENS 

1  $1000/ VR  J 

0 

0 

2 

2 

2 

2 

2 

2 

TOTAL 

1 3 1000/ VR ) 

0 

b 

347 

298 

244 

97 

.  106 

115 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

1*1000! 

0 

0 

1323 

1112 

1200 

715 

791 

0 

PRESENT  WORTH 

1*10001 

0 

0 

770 

461 

355 

107 

60 

0 

NET  0«+N«  - 

175S.A1 

TABLE 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  ( 1 1000) 

803 

0.*M«  (UOOOI 

1755 

LAND  IUOOO) 

700 

TOTAL  M1000I 

3259 

TABLE 

IV  2  ANNUAL 

COSTS  ( S1000/YRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

65 

65 

65 

*5 

65 

65 

PIPES 

36 

36 

36 

36 

36 

36 

TOTAL  O.^M. 

0 

0 

347 

298 

244 

97 

106 

119 

TOTAL  ANNUAL 

o 

o 

448 

399 

345 

198 

20T 

220 

I 


NOTE  1  >  ANNUAL  COSTS  00  NO T  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  MAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  EL AMT 
ELAN  C  .  CM- 3 


STORMWATER  VOLUME  (MCI 
1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  IOT/VRI 
SEDIMENT. BASIN 
TREATMENT  FI  ANT 


CORPS 

Of  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

197a 

19TS 

19*0 

19*5 

1990 

2000 

2010 

2020 

0 

4 

9 

11 

14 

19 

24 

24 

0 

72 

145 

m 

21* 

291 

SAS 

SAS 

0 

0 

0 

0 

SIB 

424 

529 

329 

TREATMENT  SCHEME  «  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANDLING  «  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  I  EARTH 


TABLE  1  <  PRESENT  WORTH  -  CAPITAL  COSTS  -  (AIOOOI 
P  WORTH*  -  1972  19TS  19*0  19*5  1990  1*00  2010 


RES  I  DUAL 
NET  CAPITAL 


2020  RESIDUAL 

109 

*0 

TOTAL  '  195 


TABLE  II  I  PRESENT  WORTH  -  o.«N.  COSTS 
1975  19*0  19*5  1990  2000 


PLANT 

SLUOGE 

SEWERS 


I *1000/ YR I 
ISiOOO/VRI 
HI  000/ YR  I 

tsiooo/rRi 


PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  ISIOOOI 

PRESENT  WORTH  I *10001 

NET  0.*N.  *  1ST. 101 


ANNUAL  CAPITAL 
BASIN 
PIPES 

TOTAL  0.«M. 
TOTAL  ANNUAL 


25 

is 

9 

11 

11 

7 

T 

10 

IS 

IS 

1 

1 

1 

1 

1 

~34 

34 

21 

26 

2* 

141 

19T 

170 

1*7 

0 

St 

St 

29 

14 

0 

TABLE  III  •  TOTAL  PRESENT  WORTH 


CAPITAL 

itioooi 

262 

().♦*. 

1*10001 

157 

LAND 

1*10001 

73 

TOTAL 

1*10001 

492 

i  IV  J  ANNUAL  COSTS 

($1 000/ YR} 

1980 

19*5 

1990 

2000 

2010 

2020 

25 

25 

25 

25 

25 

21 

21 

21 

21 

21 

NOTE  1  *  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INOEBTEUNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


1 


CORPS  OP  ENGINEERS  '  SURVEY  SCOPE  STOOY 


STORNWAIER  IREATNENT  PLANT 
PLAN  C  .  CM-* 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  V A  STQRN  RUNOFF 

0 

0 

0 

l 

3 

5 

7 

10 

ANNUAL  RUNOFF 

0 

0 

0 

30 

60 

•9 

119 

149 

SLUDGE  OUANTITIES  IOT/YRI 

SEDIMENT. BASIN 

0 

0 

0 

0 

87 

129 

175 

217 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
STORAGE  RASIM.  1  EARTH 


TABLE  I  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  (SIOOO) 


PRESENT 

NORTH 

1972 

1975 

1980 

19S5 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

62 

210 

83 

PIPES 

aa 

500 

119 

RESIDUAL  7 

TOTAL 

203 

NET 

CAPITAL  142 

TABLE 

If  >  PRESENT 

NORTH  - 

0.4*9  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

(81000/YRI 

0 

0 

0 

0 

1 

2 

3 

4 

SLUOGE 

(81000/ YR | 

0 

0 

0 

0 

2 

3 

4 

5 

SEWERS 

(81000/YRI 

0 

0 

0 

0 

1 

i 

i 

i 

TOTAL 

(81000/VR) 

0 

0 

0 

0 

5 

7 

9 

ii 

PRESENT 

VALUE  AT  OEGIN- 

N1NG  OF 

PERI  00  1810001 

0 

0 

0 

0 

46 

61 

75 

0 

PRESENT 

NORTH  (810001 

0 

0 

0 

0 

15 

9 

5 

0 

NET  0.«M.  <  28. 8952 


TABLE  (11  x 

TOTAL  PRESENT  NORTH 

CAPITAL  (SIOOO) 

142 

0.4N. 

(81000) 

28 

LAND 

(81000) 

11 

TOTAL 

(81000) 

182 

table  iv  x 

ANNUAL  COSTS 

IS1000/YR) 

1972 

1975  1980  1985 

1990 

2000 

2010 

2U20 

ANNUAL  CAPITAL 

BASIN 

15 

15 

15 

15 

PIPES 

21 

21 

21 

21 

TOTAL  0.4H. 

0 

0 

0  0 

5 

7 

9 

11 

total  annual 

0 

0 

0  0 

42 

44 

46 

48 

NOTE  1  «  ANNUAL  COSTS  00  NOT 

INCLUDE 

PRESENT  OUTSTANDING  80N0ED 

INDEBTEDNESS 

NOTE  2  <  AN  INTEREST  RATE  Of 

7  PtRCENT  WAS  USED  ECR 

ALL  CALCULATIONS 

STORMWATER  TREATMENT  RIANT 


CORES  OF  ENGINEERS  -  SIR  VET  SCORE  STUOT 


stornmaifr  treatment  plant 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  CH-4 


1972 

1975 

19  AO 

1905 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YR  STORM  RUNOFP 

0 

0 

0 

3 

0 

11 

15 

18 

ANNUAL  RUNOFP 

0 

0 

0 

53 

106 

1*1 

214 

267 

SLUOGE  QUANTITIES  IOT/YRI 

SEDIMENT. BAS  IN 

0 

0 

0 

0 

154 

235 

312 

389 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREATMENT  ON 

LANO 

SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANOPILL  OR  RECYCLE 


STORAGE  BASIN  J  EARTH 


PRESENT 

worth 

1972 

TABLE  1  l  PRESENT  WORTH  - 

1975  1980  1985 

CAPITAL  COSTS  -  U1000) 

1990  2000  2010 

2020 

RESIOUAL 

BASIN 

88 

300 

119 

PIPES 

88 

300 

119 

RESIOUAL 

9 

total 

239 

NET  CAPITAL 

168 

TABLE  II  >  PRESENT  NORTH  -  0.*M.  COSTS 


1972 

19TS 

1980 

19B5 

1990 

2000 

2010 

2020 

plant 

t  91000/TRI 

0 

0 

0 

0 

3 

5 

T 

8 

SLUOGE 

(A1000/YRI 

0 

0 

0 

0 

3 

* 

T 

9 

SEWERS 

1  AiOOO/YR) 

0 

0 

0 

0 

1 

1 

1 

1 

TOTAL 

1  A 1 000/ YR) 

0 

0 

0 

0 

8 

12 

16 

20 

PRESENT  VALUE 

AT  BEGIN- 

NING  OF  PER  100 

1 S1000) 

.  0 

0 

0 

0 

75 

102 

127 

0 

PRESENT  WORTH 

1 $1000  I 

0 

0 

0 

0 

22 

15 

9 

0 

NET  0.*M»  * 

47*5161 

TABLE 

111  :  TOTAL 

PRESENT  WORTH 

CAPITAL  ($1000) 

168 

0«*M.  ($1000) 

47 

LANO  ($1000) 

20 

TOTAL  C$1000) 

235 

TABLE 

:  IV  :  ANNUAL 

COSTS 

U1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

21 

21 

21 

21 

PIPES 

21 

21 

21 

21 

TOTAL  0.*M. 

0 

0 

0 

0 

8 

12 

16 

20 

TOTAL  ANNUAL 

0 

0 

0 

0 

M  1 

56 

59 

63 

NOTE  1  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUISTRNQING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEREST  RATE  OP  T  PERCENT  MAS  USCD  FOR  ALL  CALCULATIONS 


C 


STORMWATER  TREATMENT  PLANT 


CORPS  UF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  •  *~164*9 


1VI2 

1975 

1980 

1985 

mo 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YR  STORM  RUNOFF 

0 

14 

29 

29 

29 

30 

>0 

SO 

ANNUAL  RUNOFF 

0 

262 

524 

524 

524 

JN 

579 

579 

SLUOGE  QUANTITIES  (OT/Ykl 
SEDIMENT .BAS  IN 

0 

262 

524 

524 

524 

579 

579 

579 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

“O' 

■'TO 

TREATMENT  SCHEME  S  STORAGE  PLUS  TREATMENT  UN  L ANO 
SLUOGE  HANDLING  X  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  X  CONCRETE 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  If 1000) 

PRESENT 

NORTH  1972  1975  1980  198$  1990  2000  2010  2020  RESIDUAL 


BASIN 

1658 

2850 

55* 

PIPES 

407 

700 

23* 

RESIDUAL 

27 

Tam 

TO* 

NET  CAPITAL  ~ 

2018 

TABLE  It  x  PRESENT  WORTH  -  €.♦*.  COSTS 


1972 

1975 

1980 

1955 

19*0 

2000 

2010 

2020 

M.MT 

(81000 /YR» 

0 

0 

35 

35 

35 

3* 

3* 

S* 

SLUOGE 

(81000/rKI 

0 

0 

0 

0 

0 

0 

0 

0 

SEVERS 

1 81000/VRI 

0 

0 

3 

3 

3 

3 

3 

3 

TOTAL 

<81000/Vkl 

0 

0 

39 

39 

3* 

52 

52 

52 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO 

I 810001 

0 

0 

160 

160 

255 

301 

301 

0 

PRESENT  WORTH 

1810001 

0 

0 

93 

66 

55 

♦5 

23 

0 

NET  0.6M.  « 

513.844 

table 

III  :  TOTAL 

PRESENT  WORTH 

CAPITAL  1810001 

2038 

0.*M.  181000) 

313 

LANO  (810001 

20 

TOTAL  1810001 

2372 

TABLE 

i  IV  s  ANNUAL 

COSTS 

181000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

206 

206 

206 

205 

205 

205 

PIPES 

50 

50 

50 

50 

50 

50 

TOTAL  0«*M« 

0 

0 

39 

39 

39 

52 

52 

52 

TOTAL  ANNUAL 

0 

0 

296 

‘*296 

296 

299 

299 

299 

NOTE  1  X  ANNUAL 

COSTS  Oil  NOT 

INCLUDE 

PRESENT 

OUTSTANDING  BONDfcO 

INDEBTEDNESS 

NOTE  2  X  AN  INTEREST  RAIF  OP  7  PERCfNT  WAS  USED  EDM  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  Of-  ENGINEERS  -  SURVEY  SCOPE  STUDY 


I 


PLAN  C  .  1-3 


1972 

1975 

I960 

1965 

1990 

2000 

2010 

2020 

SIOANHATER  VOLUME  (KG1 

1  YR  STORM  RUNOFF 

0 

it 

22 

22 

23 

2) 

24 

24 

ANNUAL  RUNOFF 

0 

1*0 

321 

325 

330 

352 

305 

385 

SLUDGE  QUANTITIES  tOT/YRI 

seoiment.basin 

0 

160 

321 

325 

330 

352 

385 

385 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANOLING  X  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  t  CONCRETE 


PRESENT 

WORTH 

1972 

TABLE 

1975 

i  1  I  PRESENT  WORTH  - 

1980  1985 

CAPITAL 

1990 

COSTS  -  IflOOOl 

2000  2010 

2020 

RESIOUAL 

•ASIN 

1326 

2200 

455 

PIPES 

116 

200 

39 

RESIDUAL  19 

TOTAL 

495 

NET  UEIIN  1424 

TABLE 

II  i  PRESENT  NORTH  -  0.*N.  COSTS 

1972 

1975 

1980  1985 

1990 

2000 

2010 

2020 

PLANT 

(  A1000/YK) 

0 

0 

21  22 

22 

23 

26 

26 

SLUDGE 

1 6! 000/ YR ) 

0 

0 

0  0 

0 

0 

0 

0 

SEMCRS 

1$ I OOO/YRI 

0 

0 

0  0 

0 

0 

0 

0 

total 

1  $ IOOO/YRI 

0 

0 

22  23 

23 

24 

27 

27 

PRESENT  VALUE 

AT  BEGIN— 

NINO  OF  PER! 00 

IflOOOl 

0 

0 

94  95 

170 

183 

191 

0 

PRESENT  WORTH 

If  1000 1 

0 

0 

54  39 

50 

27 

14 

0 

NET  O.^M.  - 

187.078 

TABLE 

III  x  TOTAL  PRESENT 

WORTH 

CAPITAL  IflOOOl 

1424 

O.+M.  IflOOOl 

107 

LANO  IflOOOl 

42 

TOTAL  ISlOOOt 

1653 

TABLE 

IV  :  ANNUAL  COSTS  If IOOO/YRI 

1972 

1975 

1980  1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

165  165 

165 

165 

165 

165 

PIPES 

14  14 

14 

14 

14 

14 

TOTAL  O.FM. 

0 

0 

22  23 

23 

24 

27 

27 

TOTAL* ANNUAL 

o 

0 

202  202 

203 

204 

206 

206 

NOTE  1  J  ANNUAL  COSTS  DO  NOT  INCLUDE  PRESENT  OUTSTANDING  DIJNOLO  INDEBTEDNESS 
NOTE  2  i  AN  INTEREST  RATE  Of  7  PERCENT  MAS  USED  TOR  ALL  CALCULATIONS 


STORNNATER  TREATMENT  PLANT 
PLAN  C  .  R-4«?**N 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


SIORNMATER  VOLUME  IMG) 

1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SLUDGE  QUANTITIES  IOT/YRI 
SEOINENT.BAS1N 
TREATMENT  PLANT 


TREATMENT  SCHEME  »  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANOLING  »  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  <  EARTH 


0 

2ft 

54 

62 

69 

74 

r* 

7* 

0 

364 

769 

*62 

955 

1027 

109* 

109* 

0 

561 

1122 

125* 

1394 

1499 

1601 

1605 

0 

0 

469 

525 

562 

0 

0 

0 

PRESENT 

NORTH 


TABLE  1  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  UIOOOI 
Hli  19*0  19*5  1990  1000  TO  10 


RESIDUAL 
NET  CAPITAL 


PLANT  U1000/YRI 

SLUOGE  IA1000/YRI 

SEMERS  I *1000>YR I 

TOTAL  I S1000/VRI 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  1*10001 

PRESENT  NORTH  1*10001 

NET  0.«H.  •  1574.24 


TABLE  II  >  PRESENT  NORTH  -  0.*N.  COSTS 
1975  19*0  1985  1990  1000 


0 

0 

1T1 

153 

127 

ii 

16 

*6 

,  0 

0 

11 

33 

34 

17 

40 

40 

0 

0 

5* 

58 

58 

50 

50 

50 

~  0 

261 

244 

220 

129 

.  114 

114 

0 

0 

1017 

953 

1228 

927 

944 

0 

0 

0 

601 

39$ 

343 

119 

72 

0 

TABLE 

ill  >  total 

PKfcSENf 

UOftTH 

capital 

IU0D0I 

*974 

IS1000I 

1514 

LAND 

1*1000) 

77 

TOTAL 

111000) 

*625 

ANNUAL  CAPITAL 


TABLE  IV  t  ANNUAL  COSTS  ISIOOOfTRI 
1975  19*0  19*5  1990 


BASIN 

26 

26 

24 

26 

26 

26 

BASIN 

14 

14 

16 

14 

14 

PIPES 

643 

843 

643 

•41 

•41 

•41 

TOTAL  O.^H. 

0 

0 

241 

244 

220 

129 

114 

114 

total  annual 

o 

0 

1130 

U26 

1103 

1011 

101* 

101B 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCUIOt  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUDY 


I 


PLAN  C 


A-#* 


1972  1975 


I960  1985  1990  2000 


2010  2020 


STORMWATER  VOLUME  I  MCI 


1  YR  STORM  RUNOFF 

2 

2 

2 

2 

2 

2 

2 

2 

ANNUAL  AUNOFF 

38 

39 

41 

41 

♦1 

♦1 

♦1 

41 

sludge  quantities  idt/vri 

SEOIMENT.BASIN 

22 

23 

23 

23 

23 

23 

23 

23 

TREATMENT  PLANT 

8 

9 

9 

9 

9 

0 

0 

0 

TREATMENT  SCHEME  <  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  I  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  J  CONCRETE 


TABLE 

I  <  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1810001 

PRESENT 

NORTH 

19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

465 

570 

51 

PIPES 

163 

200 

20 

Residual  2 

TOTAL 

77 

NET 

CAPITAL  425 

TABLE 

11  1  PRESENT 

NORTH  • 

-  0.*M.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

I  8 1000/ YR 1 

0 

7 

a 

T 

6 

2 

2 

2 

SLUOGE 

181000 /YR» 

0 

0 

0 

0 

0 

0 

0 

0 

SENER  S 

I 81000/YR) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

ISIOOO/YRI 

0 

9 

9 

8 

B 

3 

3 

3 

PRESENT 

VALUE 

AT  BEGIN- 

N1NG  OF 

PERIOD 

(61000) 

0 

37 

37 

34 

41 

26 

26 

0 

PRESENT 

NORTH 

(810001 

0 

30 

21 

14 

12 

4 

2 

0 

NET  0.*l 

1  *  ■ 

84.9265 

TABLE 

HI  s  TOTAL 

PRESENT 

WORTH 

CAPITAL 

(810001 

625 

1 81000) 

84 

IANO 

181000) 

11 

TOTAL 

1810001 

721 

TABLE  IV  I  ANNUAL  COSTS  I81000/YAI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

annual  capital 

BAS  IN 

41 

41 

41 

41 

41 

41 

41 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.4H. 

0 

9 

9 

8 

8 

3 

3 

3 

TOTAL  ANNUAL 

0 

64 

65 

64 

63 

59 

59 

59 

NOTE  1  >  ANNUAL  C0S1S  00  NOT  INCLUJL  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  3  AN  INTEREST  RATE  OF  T  PERCENT  WAS  USED  FUR  ALL  CALCULATIONS 


* 

d 


STORMWATER  'TREAT KENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDT 


PLAN  C  .  LE-1 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

STORNHATER  VOLUME  IMGI 

1  VR  STORK  RUNOFF 

0 

24 

48 

99 

SO 

53 

55 

55 

ANNUAL  RUNOFF 

0 

340 

681 

738 

795 

909 

1022 

1022 

SLUDGE  QUANTITIES  10 T/VRI 

SEDIMENT. 6ASIN 

0 

638 

1276 

1383 

795 

909 

1022 

1022 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  >  SOL  IOS  TO  TUNNEL 
STORAGE  BASIN  >  CONCRETE 


TABLE  I  >  PRESENT  MQRTH  -  CAPITAL  COSTS  -  1*1000) 

PRESENT 

NORTH  1972  19TS  1980  1985  1990  MOO  2010  2020  RESIDUAL 


BASIN 

2979 

5120 

1023 

PIPES 

2037 

3500 

499 

RESIDUAL 

66 

TOTAL 

1723 

NET  CAPITAL  ~ 

4949 

TABLE  II  <  PRESENT  NORTH  -  0.*N.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

M10 

2020 

PLANT 

1 SIOOO/YRI 

0 

0 

158 

111 

54 

41 

49 

M 

SLUOGE 

IA1000/VRI 

0 

0 

B 

4 

0 

0 

0 

0 

SEVERS 

ISLOOO/YRI 

0 

0 

17 

IT 

17 

IT 

IT 

17 

TOTAL 

IA1000/YRI 

0 

0 

185 

133 

71 

79 

87 

§7 

PRESENT 

VALUE  AT  BEGIN- 

* 

NING  OF 

PERIOD 

I $1000 ) 

0 

0 

653 

420 

530 

584 

611 

0 

PRESENT 

WURTH 

(t 10001 

0 

0 

380 

174 

156 

BT 

44 

0 

NET  0.*M.  - 

846.166 

TABLE 

111  a  TOTAL 

PRESENT  NORTH 

CAPITAL  1*10001 

4949 

0.4M.  1*10001 

846 

LANO  1*1000) 

20 

TOTAL  1*1000) 

5(16 

TABLE 

i  IV  s  ANNUAL 

CUSIS 

1  * 1000/YR I 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

370 

370 

370 

3T0 

370 

170 

PIPLS 

25) 

253 

253 

253 

253 

251 

TOTAL  0. 

♦  N. 

0 

0 

105 

133 

71 

79 

67 

87 

TOTAL  ANNUAL 

0 

0 

•09 

75T 

695 

703 

in 

711 

NOTE  l  «  ANNUAL  COSTS  0 U  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RAU  UF  ?  PERCENT  NAS  USED  FOR  ALL  CALCULATIONS 


c 


STORMWATER  TREATMENT  plant 


COMPS  OP  ENGINEERS  -  SURVEY  SCOPE  STUOnr 


PIRN  C  ,  0-2 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

I  YR  STORM  RUNOFF 

0 

IS 

37 

38 

39 

41 

41 

41 

ANNUAL  RUNOFF 

0 

294 

589 

631 

673 

757 

757 

757 

SLUOGE  QUANTITIES  IOT/YRI 

SEDIMENT* BA SI N 

0 

552 

1104 

1183 

673 

757 

757 

757 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATNENT  SCHEME  i  STORAGE 

PLUS  TREATNENT  ON 

LANO 

SLUOGE  HANDLING  I  SOLIDS 

TO  TUNNEL 

STORAGE  6 AS  IN  <  CONCRETE 

TABLE  1  l  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  <810001 

PRESENT 

WORTH 

19T2 

19T5 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN  2328 

4000 

799 

PIPES  21 S3 

3700 

739 

nettomi  59 

TOTAL 

1539 

NET  CAPITAL  4421 

TABLE 

!  II  <  PRESEN?  NORTH 

•  D.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT  IUOOO/YRI 

0 

0 

137 

94 

45 

51 

51 

51 

SLUOGE  mOOO/VRI 

0 

0 

7 

4 

0 

0 

0 

0 

SEWERS  ItlOOO/YRI 

0 

0 

18 

IS 

1A 

10 

10 

18 

TOTAL  €  A1000/YR 1 

0 

0 

163 

117 

64 

70 

70 

70 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PER  100  1 *1000} 

0 

0 

576 

373 

471 

692 

492 

0 

PRESENT  NORTH  1 $10001 

0 

0 

335 

154 

139 

73 

37 

0 

NET  0.*M.  -  74 1 .408 

TABLE 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL  1  51000  1 

4421 

0.»N.  (AtOOOl 

741 

LANO  I  $1000 1 

20 

TOTAL  IS1000I 

51A3 

TABLE 

VV  t  ANNUAL 

COSTS  (81000/YR) 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

289 

289 

2B9 

2B9 

289 

289 

PIPES 

26T 

267 

267 

24? 

247 

267 

TOTAL  O.AH. 

0 

0 

163 

117 

64 

70 

70 

70 

TOTAL  ANNUAL 

0 

0 

720 

675 

621 

427 

627 

627 

NOTE  I  I  ANNUAL  COSTS  O'.l  NOT  INCIUJC  PKrStNT  OUTSTANDING  R3NJE0  I NOER TEWTESS 
NOTE  2  I  AN  INTEREST  RAIL  OF  7  PERCENT  MAS  USED  EUR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  lfc-3 


1972 

1975 

1980 

STORMWATER  VOLUME  INGI 

1  YK  STORH  RUNOFF 

0 

33 

67 

ANNUAL  RUNOFF 

0 

525 

1050 

SLUDGE  QUANTITIES  I0T/YR1 

SE01MEN  r.B  A  SI  N 

0 

766 

1533 

TREATMENT  PLANT 

0 

0 

6*0 

1965 

1990 

2000 

2010 

2020 

66 

70 

73 

73 

73 

1125 

1200 

1150 

1350 

1350 

16*2 

1200 

1350 

1350 

2150 

666 

0 

0 

0 

0 

TREATMENT  SCHEME  »  STORAGE  PLUS  TREATMENT  ON  LAND 


SLUDGE  HANDLING  S  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  <  CONCRETE 

TABLE  1  >  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 


WORTH 

1972 

1975 

1960 

1965 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

3960 

— 

68*0 

- 

..  . 

•  - 

“1 

1367 

PIPES 

2211 

3800 

759 

RESIDUAL 

62 

TOTAL 

2127 

NET  CAPITAL 

6109 

TABLE 

If  1  PRESENT  WORTH 

-  o.*N.  COSTS 

1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

PLANT 

UtOOO/VRI 

0 

0 

2T6 

242 

201 

91 

•1 

•1 

SLUDGE 

IA1000/YR1 

0 

0 

14 

13 

7 

0 

0 

0 

SEWERS 

ISIOOO/VRI 

0 

0 

IB 

18 

IB 

IB 

18 

IB 

TOTAL 

1 *1000/ YR 1 

0 

0 

309 

2T4 

228 

110 

110 

110 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PEP:rD 

1 610001 

0 

0 

1197 

1031 

1192 

719 

T79 

0 

PRESENT  NORTH 

1*10001 

0 

0 

696 

*27 

352 

117 

59 

0 

NET  0.*H.  - 

165*. 05 

TABLE 

111  i  TOTAL  PRESENT 

WORTH 

CAPITAL  1*10001 

6109 

c 

).+M.  I *10001 

1654 

LAND  1*10001 

30 

TOTAL  1*1000! 

7793 

TABLE 

IV  t  ANNUAL  COSTS  U1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

*95 

495 

*99 

495 

495 

495 

PIPES 

275 

275 

275 

275 

275 

2TS 

TOTAL  0.«M* 

0 

0 

309 

274 

228 

no 

110 

110 

TOTAL  ANNUAL 

0 

0 

1079 

1044 

99B 

•81 

BB1 

BB1 

NOTE  1  I  ANNUAL  COSTS  DU  NOT  INCLUOF  PRESENT  OUTSTANDING  RUNDCO  INDEBTEDNESS 
NOTE  2  >  AN  INTEREST  RAIL-  OF  I  PERCENT  NAS  USED  EUR  ALL  CALCULATIUNS 


CM’S  OF  ENGINEER*  -  SURVEY  SCORE  STUB* 


STORMWATER  TREATMENT  FERNY 
FERN  C  .  LE-4 


STORMWATER  VOLUME  INGI 


1  VR  STORM  RUNOFF 

0 

81 

142 

166 

1T1 

1T9 

188 

197 

ANNUAL  RUNOFF 

0 

lilt 

2237 

2325 

2414 

2114 

>219 

3421 

SLUDGE  QUANTITIES  IOT/VRI 

SE01NENT. BASIN 

0 

U3I 

3266 

3395 

2414 

2IU 

1119 

3621 

treatneni  PLANT 

0 

0 

1366 

1418 

0 

0 

0 

0 

TRERTNENT  SCHEME  s  STORRGE  FEUS  TRERTNENT  ON  LAND 
StUOGC  HR NOE  INC  *  SOLIDS  10  TUNNEL 
STORAGE  RASIM  >  CONCRETE 


FRESENT 

NORTH 


TARLE  I  s  FRESENT  NORTH  -  CAFITAE  COSTS  -  1*10001 
l<»  19*0  IRAS  1990  2000  2010 


RESIDUAL 
NET  CAFITAE 


FLAKY 

SCUOGC 

SENERS 


TABLE  11  s  FRESENT  NORTH  -  0.*H.  COSTS 


MIOOO/VRI 
I  91000/ VRI 
I S1000/VRI 

(  91000/ VR I 


FRESENT  VALUE  AT  BEGIN¬ 
NING  OF  FEW  100  IB1000I 

FRESENT  NORTH  U1000) 

NET  0.*N.  •  3007.  $9 


321 

23 

4 

44* 

20 

4 

405 

12 

4 

191 

0 

9 

218 

0 

4 

548 

491 

421 

196 

223 

2131 

18T1 

2(69 

14T3 

‘  14*5 

1240 

774 

441 

221 

12T 

[  1  TOTAL 

PRESENT 

WORTH 

CAFITAE  1*1000)  11283 
0.*N.  1*1000)  3007 
LAND  1(1000)  50 


TOTAL  (*1000)  193A1 

TA9LE  IV  I  ANNUAL  COSTS  IflOOO/TR) 
19T5  19*0  1985  1990 


ANNUAL  CAPITAL 


BASIN 

1361 

1361 

1361 

1161 

(361 

(361 

PIPES 

61 

61 

61 

61 

41 

61 

TOTAL  0.*N. 

0 

0 

548 

491 

621 

196 

223 

250 

TOTAL  ANNUAL 

0 

o 

19T1 

1911 

1646 

1*1* 

1646 

1673 

NOTE  I  t  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 

note  i  >  an  interest  rate  of  t  percent  mas  used  for  au  calculations 


ST'JKHHATER  TREATMENT  PLANT  CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STUM 

PLAN  C  .  LE-5 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STflRHW  AT  EH  VOLUME  INGI 

1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

297 

536* 

298 

5425 

299 

5486 

299 

5486 

299 

5486 

299 

5486 

299 

5486 

299 

5486 

SLUOGt  QUANTITIES  IOI/VR) 
SFD I KENT • BASIN 

treatment  plant 

3137 

1233 

3173 

1247 

3209 

1261 

3209 

1261 

3209 

0 

3209 

0 

5209 

0 

5209 

0 

TREATMENT  SCHEME  «  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  S  SOLIDS  TO  TUNNEL 
STORAGE  0ASI N  <  CONCRETE 


TABLE  I  <  PRESENT  NORTH  -  CAPITAL  COSTS  -  (SIOOOI 

PRESENT 

NORTH  1972  197S  1980  1985  1990  2000  2010  2020  RESIDUAL 


BASIN 

25261 

28500 

2850 

PIPES 

10692 

13100 

1310 

RESIDUAL 

161 

total 

4160 

NE7  CAPITAL  ~ 

55T92 

TABLE  II  <  PRESENT  NORTH  -  0.*M.  COST* 

1972  1975  1980  1985  1990  2000  2010  2020 


PLANT 

181000/ YRI 

0 

1264 

1278 

1099 

921 

573 

373 

373 

StUOGF 

181000/VRI 

0 

22 

22 

19 

16 

0 

0 

8 

SEWERS 

1*1000/ YRI 

0 

65 

65 

65 

65 

65 

65 

85 

TOTAL 

1*1 000/ YRI 

0 

1351 

1366 

1184 

1003 

438 

438 

438 

PRESENT  VALUE  i 

AT  BEGIN- 

KING  OF  PERIOD 

1*1000) 

0 

55T1 

5229 

4485 

5064 

3082 

3082 

0 

PRCSINI  WORTH 

<*10001 

0 

4547 

3043 

1860 

1497 

463 

233 

0 

NET  O.^M.  • 

I164S.T 

TABLE 

III  :  TOTAL 

PRESENT 

WORTH 

CAPITAL 

1*10001 

33792 

1*10001 

11648 

LANO 

1(10001 

80 

TOTAL 

(*10001 

45  521 

TABLE  TV  i  ANNUAL  COSTS  (81000/VRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

8AS  IN 

2063 

2063 

2063 

2063 

2063 

2063 

2063 

PIPES 

94* 

948 

948 

948 

948 

940 

948 

TOTAL  0.*F. 

0 

1351 

1366 

1184 

1003 

438 

438 

41ft 

TOTAL  ANNUAL 

0 

~~4363 

4377 

4196 

4015 

3450 

3450 

3450 

NOTE  I  «  ANNUAL  COSTS  00  NOT  INCLUOi  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  :  AN  INTEKcS)  KATE  Of  T  PERCENT  HAS  USFO  FOR  ALL  CALCULATIONS 


V 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS  -  SURVEY 

score 

STUDY 

PLAN  C  .  IE-6 

1972 

1975 

1960 

1995 

1990 

2000 

2010 

2020 

STORMHATER  VOLUME  IMGI 

1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

TO 

1953 

70 

1453 

TO 

1453 

TO 

1953 

70 

1453 

TO 

1953 

TO 

1953 

TO 

1953 

SLUDGE  QUANTITIES  IDT/VRI 
SEDIMENT. BASIN 
TREATMENT  PLANT 

aso 

359 

850 

334 

•50 

334 

950 

334 

850 

0 

*50 

0 

950 

0 

*50 

0 

TREATMENT  SCHEME  s  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGC  HANDLING  >  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  I  CONCRETE 


TABLE 

1  *  PRESENT  NORTH  - 

CAPITAL 

COSTS  -  1*10001 

PRESENT 

NORTH 

19T2 

1975 

19*0  19BS 

1990 

•000 

2010 

2080 

RESIDUAL 

BASIN 

5349 

9550 

455 

PIPES 

4411 

*100 

*10 

RESIDUAL  54 

TOTAL 

1995 

NET 

CAPITAL  11900 

TABLE 

II  1  PRESENT  NORTH 

-  Q.4M*  COSTS 

19T2 

1975 

19*0  1495 

1940 

2000 

2010 

*  '  2020 

PLANT 

1  AJOOO/VR) 

0 

338 

33*  21B 

9* 

4* 

4* 

9* 

SLUOGE 

1 SIOOO/VK  I 

0 

5 

5  5 

4 

0 

0 

0 

SEVERS 

UlOOO/VR! 

0 

40 

90  90 

40 

40 

40 

40 

TOTAL 

( 81000/ YR 1 

0 

3*9 

389  265 

143 

139 

139 

139 

PRESENT 

VALUE 

AT  BEGIN- 

NING  OF 

PERI  00 

1*10001 

0 

15TB 

1332  437 

993 

978 

91* 

0 

PRESENT 

WORTH 

IS 1000 1 

0 

1286 

TT5  397 

293 

147 

74 

0 

NET  0.*N.  - 

2927.  95 

TABLE 

III  i  TOIRL  PRESENT 

WORTH 

CAPITAL  1  A  10001 

11900 

0.4M.  ISIOUUI 

2927 

LANO  1*10001 

25 

TOTAL  1*10001  14852 


TABLE 

IV  1  ANNUAL 

COSTS 

1 81 000/ YR 1 

1972 

1975 

1980 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

8ASIN 

474 

474 

474 

474 

474 

474 

474 

PIPES 

584 

584 

584 

584 

564 

596 

584 

TOTAL  0.*H* 

0 

304 

384 

245 

143 

139 

139 

139 

TOTAL  ANNUAL 

0 

1A45 

1AA5 

“1325 

1204 

1200 

1200 

1200 

NOTE  I  1  ANNUAL  COSTS  00  NOT  INCLUDE  PHf.LNT  OUTSTANDING  BONDED  INDIA! tDMESS 
NOTE  2  «  AN  INTEREST  RATE  (IE  T  PERCENT  HAS  USEO  FO*  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANI  CORPS  OE  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  C  .  IE-7 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORM* AY Eft  VOLUME  (MCI 

1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

SI 

969 

51 

969 

51 

969 

52 

1000 

53 

1031 

53 

1031 

S3 

1031 

S3 

1031 

SLUDGE  QUANTITIES  (OT/YR) 
SEDIMENT .BASIN 

566 

566 

566 

586 

603 

603 

603 

603 

TREATMENT  PLANT  222  222  222  230  0  0  0  0 

TREATMENT  SCHEME  i  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANOLING  <  SOL  I OS  TO  TUNNEL 
STORAGE  BASIN  >  CONCRETE 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  (*10001 


PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

61 BT 

5130 

513 

PIPES 

B1 

100 

lo 

RESIDUAL  20 

TOTAL 

523 

NET 

CAPITAL  6268 

TABLE 

it  <  present  worth  - 

0.«M.  COSTS 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PI  ANT 

ItlOOO/YRI 

0 

225 

225 

150 

TO 

TO 

TO 

TO 

SLUOGE 

1 tlOOO/VRl 

0 

a 

3 

3 

3 

0 

0 

0 

SEWERS 

1*1000/ VRI 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

1 $1000/ YR) 

0 

230 

230 

156 

73 

70 

TO 

TO 

present 

VALUE  AT  8EG IN- 

N1NG  OF 

PERIOD  1*1000) 

0 

963 

788 

667 

506 

696 

696 

0 

PRESENT 

WORTH  1*10001 

0 

770 

659 

196 

169 

T6 

37 

0 

MET  C.*N.  *  1685.97 

TABLE  III  s  TOTAL  PRESENT  WORTH 


CAPITAL  I $1000 1 

6268 

0.*M.  ($1000) 

1685 

LANO  ($1000) 

20 

TOTAL  U1000I 

5956 

TABLE  IV  <  ANNUAL  COSTS  U1000/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

371 

37 1 

371 

37K 

571 

371 

371 

PIPES 

7 

7 

T 

7 

7 

7 

7 

TOTAL  0. 

0 

230 

230 

156 

73 

TO 

70 

TO 

TOTAL  ANNUAL 

0 

608 

608 

533 

657 

469 

649 

449 

MOTE  1  I  ANNUAL  COSTS  00  NUT  INCIOOE  PRESENT  OUI  ST  ANCING  81'NDEO  INOEBTI  PVESS 
NOTE  2  I  AN  INTEREST  RATE  UE  T  PERCENT  WAS  UStO  FUR  ALL  CALCULATIONS 


V 


STORMWATER  TREATMENT  PLANT 

CORPS 

UF  ENGINEERS  -  SURVEY  SCOPE 

STUDY 

PLAN  C  .  IE-0 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

17 

35 

35 

35 

)5 

35 

35 

ANNUAL  RUNUP F 

0 

328 

656 

656 

656 

ASA 

656 

656 

SLUOGE  QUANTITIES  (DT/YRI 

SEDIMENT. BAS  IN 

0 

615 

1230 

1230 

656 

658 

656 

656 

TREATMENT 

PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE 

PLUS  TREAT  RENT  ON 

LAND 

SLUOGE  HANDLING  a  SOL  I OS 

TO  TUNNEL 

STORAOE  BASIN 

1  CONCRETE 

TABLE 

1  l  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1810001 

PRBSBHT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

1990 

3620 

663 

HIES 

2956 

5080 

1015 

RESIDUAL 

65 

TOTAL 

1699 

NET  CAPITAL 

488! 

TABLE 

11  <  PRESENT  NORTH  -  0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

IAIOOO/VRI 

0 

0 

1S2 

98 

66 

66 

66 

66 

SLUOGE 

mooo/rs) 

0 

0 

8 

6 

0 

0 

0 

0 

SEWERS 

ItlOQO/VRI 

0 

0 

25 

25 

25 

25 

25 

25 

TOTAL 

( ft  1000/ YR 1 

0 

o 

106 

128 

70 

70 

70 

TO 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

($10001 

0 

0 

666 

607 

692 

692 

692 

0 

PRESENT  WORTH 

($1000) 

0 

0 

376 

168 

165 

76 

37 

0 

NET  O.^M.  « 

802. 35A 

TABLE 

111  *  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($1000) 

6881 

0. ♦M.  1*1000) 

802 

LAND  ($10001 

20 

TOTAL  U1000I 

5703 

TABLE 

IV  ;  ANNUAL 

COSTS  U1000/YR) 

1972 

1975 

1980 

1985 

1990 

2000 

7010 

2020 

ANNUAL  CAPITAL 

BASIN 

26  7 

267 

767 

267 

267 

767 

PIPES 

36  7 

367 

367 

367 

367 

367 

TOTAL  0*>M. 

0 

0 

1B6 

128 

70 

70 

TO 

TO 

TOTAL  ANNUAL 

o 

o 

802 

763 

6  MS 

685 

685 

685 

NOTE  1  *  ANNUAL  COSTS  00  NJT  INfLU.Df  P'.tSFNi  OUTSTANDING  BONDED  INU681FDNTSS 
NO  1 6  2  :  an  INTlACST  RAH  ur  7  PEKCtMf  WAS  UStO  F  OR  ALL  CALCULATIONS 


STQRMWAT ER  TREATMENT  PLANT 


CURPS  OF  ENSIKetkS  -  SURVEY  SCORE  $  TUDY 


PLAN  C  .  LE-9 


1972 

1975 

1900 

1985 

199Q 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  YH  STORM  RUNOFF 

0 

la 

37 

30 

39 

39 

39 

39 

ANNUAL  RUNOFF 

0 

265 

531 

575 

619 

619 

619 

691 

SLUOGE  QUANTITIES  1 OT/T«> 

SEOIMcNT. BASIN 

0 

387 

7  75 

839 

619 

619 

619 

691 

TREATMENT  PLANT 

0 

0 

323 

350 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STQRAGF  PLUS  TRfcATMFNT  ON  LANO 
SLUOGE  HANDLING  :  SOL IOS  TO  TUNNEL 
STORAGE  BASIN  :  CONCRETE 


TABLE 

1  s  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  ( *10001 

PRESENT 

NORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

2159 

3710 

741 

upes 

2793 

4800 

959 

RESIDUAL  66 

total 

1701 

NET 

CAPITAL  4886 

TABLE 

11  *  PRESENT 

WORTH 

-  0.«M.  COSTS 

1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 41Q00/VRI 

0 

0 

139 

123 

103 

42 

62 

46 

SLUDGE 

I S 1000/ YR 1 

0 

0 

2S 

13 

0 

0 

0 

0 

SEVERS 

<*10J0/VHI 

0 

0 

23 

23 

?J 

a 

23 

23 

TOTAL 

UlOOJ/YK) 

0 

0 

IBB 

161 

120 

66 

66 

71 

PRESENT 

VALUE  AT  BEGIN- 

NlNG  OF 

PERIOD  ($1000) 

0 

0 

718 

593 

682 

464 

481 

0 

PRESENT 

WORTH  1*10001 

0 

0 

418 

246 

201 

69 

36 

0 

NET  0.*M.  *  973.119 

TABLE  Ill  :  IU7AL  PRESENT  WURTH 


CAPITAL 

(  MOOD) 

4806 

0.«M. 

( 11000 ) 

97  3 

LANO 

moooi 

15 

total 

($1030) 

5074 

TABLE  IV  :  ANNUAL  COSTS  (llOOO/YR) 

1972  1975  1980  1985  1990  2000  2010  2020 


annual  capital 


BASIN 

268 

268 

203 

268 

268 

268 

PIPES 

347 

347 

347 

34? 

347 

347 

total  q.>*. 

0 

0 

188 

161 

120 

66 

66 

71 

TOTAL  ANNUAL 

0 

0 

005 

777 

744 

682 

682 

667 

NOTE  1  :  ANNUAL  COSTS  i)0  NJT  iNtlUOL  Pki  St  fit  OUTSTANDING  B'JnOLO  INDLBUOHESS 
NOTE  2  *  AN  INTELtST  KATE  Uf  l  PERCENT  wA  s  USEO  f  OK  ALL  CALCULATIONS 


STORMWATER  TREAT  Ml NT  PLANT 


LUMPS  OF  tfwJNit*  $  -  Site  VI  Y  SCOPC  STUDY 


PLAN  C  •  LE-IO 


1972 

1975 

isao 

19B5 

1990 

2000 

2010 

2020 

stormnater  volume  (hgi 

1  YR  STORM  RUNOFF 

0 

24 

49 

49 

SO 

S3 

ss 

w 

ANNUAL  RUNUP f 

0 

330 

6?o 

666 

696 

747 

799 

?** 

SLUOGE  QUANTITIES  (0I/VR1 

SEDIMENT «BASIN 

0 

63i 

1267 

1266 

496 

747 

799 

799 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  i  STOWAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANDLING  2  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  :  CONCRETE 


TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  I t IOOO I 

PRESENT 

NORTH  |f?2  1975  1110  1US  1990  <000  <010  2020  RESIDUAL 


BASIN 

3148 

9410 

loot 

PIPES 

4103 

7050 

1409 

RESIDUAL 

96 

mu 

2441 

NET  CAPITAL  “ 

1155 

TABLE  II  l  PRESENT  NUKTH  -  O.tM.  U)S IS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( 4 1000/ VRI 

0 

0 

157 

103 

47 

SO 

54 

54 

SLUDGE 

1  41000/ YR | 

0 

0 

29 

14 

0 

0 

0 

0 

SEWERS 

(  61000/ VR 1 

0 

0 

35 

35 

35 

35 

35 

35 

TOTAL 

(61000/ YR) 

0 

0 

221 

153 

~  62 

1 

•1 

*1 

09 

iv 

present 

VALUE 

AT  6Ef.  IN- 

N1NG  OF 

PERI  00 

161000) 

0 

0 

769 

481 

592 

*17 

629 

0 

PRE  SENT 

NORTH 

(61000) 

0 

0 

647 

200 

17S 

92 

40 

0 

NET  0.*M 

I.  - 

96'#  •  73 

table 

III  :  TuTAL 

PRtSf.NI 

NUMM 

CAPITAL  (6  (Quo) 

7155 

0.*M.  ItlOool 

964 

LAND  UIOOUI  IS 


TOTAL  (61000) 

0134 

TABLE  IV  :  ANNUAL  COSTS 

CtlOJO/YKI 

1972 

1975  19<J0 

1905 

1990 

2000 

2010 

2020 

ANNUM.  CAPITAL 

BASIN 

391 

351 

391 

39| 

391 

391 

PIPES 

MO 

510 

510 

510 

510 

510 

TOTAL  0* ♦M. 

0 

0  221 

15  * 

02 

S6 

B9 

•9 

TOT  A1  ANNUAL 

0 

0  1 174 

"“ibis 

S84 

990 

991 

991 

NOTE  1  s  ANNUAL  CO  Si  s  D.i 

NJT  INCI.UJI 

PRISE  HI  UU1SI  ANTING 

bov.u  0 

1  lUC.flONESS 

• 

NOTE  2  *  M  INTEREST  R  AT  t 

Of*  7  PIRCi 

«t  WAS  USED  EUR  AIL 

CALCULAU.  >;s 

o 


STORMWATER  TREAT  HIM  PLANT 


CORPS  OF  ENGINEERS  -  SUAVIY  SCOPE  STUDY 


PL  AN  C  .  I  f- 11  M2 


1972 

19/5 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  ( MG1 

I  YR  STORM  RUNQ*T 

0 

26 

Si 

55 

58 

65 

73 

n 

ANNUAL  RUNOFF 

0 

368 

737 

775 

822 

933 

1043 

10«» 

SLUDGE  QUANT  I  TILS  lOl  /YR) 

SEDIMENT. BASIN 

0 

368 

737 

779 

022 

933 

1043 

10M 

treatment  plant 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  S  SGLTOS  TO  TUNNEL 
STORAGE  BASIN  *  CONCRETE 


PRESENT 

NORTH  1972 


BASIN 

3074 

PIPES 

82 

RESIDUAL 

SB 

NET  CAPITAL 

3068 

1972 


PLANT  f  $1 OOU/YRI  0 

SLUDGE  UlUUO/YK)  0 

SEWERS  ( S 1000/ YR )  0 

TOTAL  U1000/YRI  0 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PERIOD  (SIOOO)  0 

PRESENT  WORTH  (SIOOO)  0 


NET  O.^H,  *  334.7/A 


TABLE  I  :  PRESENT  WORTH  -  CAPITAL  COSTS  -  ($10001 


1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

7410 

200 

2223 

60 

TOTAL 

“*2203 

TABLE 

II  :  PRESENT 

WORTH  - 

0. ♦  K.  COSTS 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

0 

0 

55 

55 

63 

70 

74 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

o 

0 

56 

56 

64 

72 

75 

0 

0 

233 

426 

479 

516 

0 

0 

0 

56 

126 

72 

39 

0 

TABLE  lit  :  TOTAL  PRESENT  NORTH 


CAP  11  AL 

I S1000I 

3060 

U.»M. 

(A  1000) 

334 

LAND 

($1000) 

61 

TOT  Al 

(SlOGOl 

3464 

TABLE  IV  :  ANNUAL  COSTS  IMOOO/YR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

536 

536 

536 

536 

536 

PIPfc  S 

14 

14 

14 

14 

14 

TOTAL  O.AM. 

0 

0 

0 

56 

56 

64 

72 

75 

TOTAL  ANNUAL 

6 

o 

o 

60? 

607 

615 

622 

626 

NOTE  l  1  ANNUAL  CllSlS  IM  NUT  INtlC*  PRESENT  OUTSTANDING  BANGED  I  Mil  H  ft  »>Vf  SS 
NOTE  2  s  AN  INTlKFST  RATE  OE  /  PLLCLNI  WAS  USfD  frR  ALL  CAICULATIDNS 


STORMWATER  TREATMENT  PLANT 


CORPS  LIE  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  CU-1 


197? 

1975 

1960 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  I  KG  I 

1  Yft  STORM  RUNOFF 

32 

32 

32 

32 

33 

33 

33 

33 

ANNUAL  RUNOFF 

631 

631 

631 

637 

644 

444 

644 

444 

SLUDGE  QUANTITIES  IUT/TRI 

SEDIMENT*  BASIN 

369 

369 

369 

372 

376 

3T4 

376 

374 

TREATMENT  PLANT 

145 

145 

145 

146 

0 

0 

0 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANOLING  s  SOtlOS  TU  TUNNEL 
STORAGE  BASIN  S  CONCRETE 


TABLE  1  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

WORTH  1972  1975  1980  1905  1990  2000  2010  2020  OESIOURL 


BASIN 

256 2 

3140 

PIPES 

163 

200 

RES10UAL 

12 

TOTAL 

NET  CAPITAL  ~ 

2713 

TABLE 

11  *  PRESENT 

WORTH  - 

0.+N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

UlOQO/YRI 

0 

147 

14  7 

95 

M 

43 

41 

43 

S1U0GE 

1 6 1 000/ YRI 

0 

2 

2 

2 

1 

0 

0 

0 

SEWERS 

( *1000/ YK ) 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

I tlOOO/YR) 

0 

150 

150 

99 

46 

44 

*9 

44 

PRESENT  VALUE 

AT  BEGIN- 

3J4 

514 

MING  OF  PER 100 

mouoi 

0 

617 

512 

29V 

321 

0 

PRESENT  NORTH 

f *1000) 

0 

503 

290 

124 

95 

47 

24 

0 

NET  0.«-M*  • 

1092.49 

TAB1E 

Ill  i  TOTAL 

PRESENT 

WURTH 

CAPITAL  1*10001  2713 
0.«M.  (»1000l  1092 
LAND  1*10001  80 


I  DIAL  1*10001  SOBS 


1  AO!  E  IV  :  ANNUAL  COSIS  I  11 000/ »RI 


1972 

1975 

1980 

1989 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

227 

227 

27  7 

227 

22T 

227 

227 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  O.^Mo 

0 

150 

150 

99 

46 

44 

44 

44 

TOT At 'ANNUAL 

0 

392 

3V2 

340 

268 

286 

286 

286 

NOTE  l  <  ANNUM,  r.lisrs  c;i  NOl  INCLUDE  PRtSEM  OUISIANMNG  0  IN.IIUHONESS 

NOTE  7  >  AN  INTERES1  RATE  01  7  PLHCLNI  LAS  USUI  TOR  ALL  LAI  CUIAI  IONS 


STORMWATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  CU-2 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MGI 

1  YR  STORM  RUNOFF 

61 

61 

61 

61 

62 

62 

62 

62 

ANNUAL  RUNOFF 

1147 

1147 

1147 

1183 

1220 

1220 

1220 

1229 

SLUDGE  QUANTITIES  I0T/YR1 

SEOIMENT. BASIN 

670 

670 

670 

692 

713 

713 

713 

713 

TREATMENT  PLANT 

263 

263 

263 

2  72 

0 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  ?  SQL  IOS  TO  TUNNEL 
STORAGE  BASIN  :  CONCRETE 


TABLE  I  :  PRESENT  WORTH  —  CAPITAL  COSTS  -  IS  1000) 

PRESENT 

WORTH  1972  19/5  1980  1985  1990  2000  2010  2020  RESIDUAL 


BASIN 

4889 

5990 

599 

PIPES 

163 

200 

20 

RESIOUAL 

24 

TOTAL 

619 

NET  CAPITAL  ~ 

5028 

TABLE  It  •  PRESENT  WORTH  -  0.*H.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

IS1000/YRI 

0 

267 

267 

178 

82 

82 

82 

82 

SLOOGE 

(  S 1000/  YR  1 

0 

4 

4 

4 

3 

0 

0 

0 

SEWERS 

I S1000/YR ) 

0 

0 

0 

0 

0 

0 

0 

0 

total 

(S1000/YR) 

0 

272 

272 

183 

87 

84 

84 

84 

PRESENT  VALUE  AT  BEGIN- 

NT NG  OF  PER  100 

ISIOOOI 

0 

1119 

935 

555 

602 

590 

590 

0 

PRESENT  WORTH 

( tlOOO) 

0 

913 

544 

230 

1 78 

88 

45 

0 

NET  O.aM.  * 

2000.02 

TABLE 

III  :  TOTAL 

PRESENT  WORTH 

CAPITAL  <$10001 

502  8 

O.+M.  U1000) 

2000 

LANO  1*1000) 

25 

TOTAL  C$1000) 

7053 

TABLE 

IV  t  ANNUAL 

COSTS 

4  $  1 OOO/YR) 

19/2 

1975 

19  BO 

|98r» 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

433 

433 

4  33 

433 

433 

433 

433 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.*M. 

0 

272 

272 

183 

87 

64 

84 

84 

TOTAL  ANNUAL 

o 

721 

721 

oil 

5  35 

532 

532 

532 

NOTE  l  *  ANNUAL 

COSTS  OU  NUT 

INCLUDE 

PRESENT 

OUTSTANDING 

BONDI  0 

1  Nllf  8T  EONESS 

NOTE  2  i  AN  INTEREST  RAIL  OF  7  PERCENT  WAS  USEO  FOa  AIL  C  AI.OU  AT  1  oN  > 


STORMWATER  T REAT MtNT  PLANT 

CORPS  UP  ENGINEERS  -  SURVEY  SCOPE 

STUDY 

plan  c  .  co-3 

1977 

1975 

i9ao 

19(3 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  VR  STORM  RUNOFF 

43 

43 

43 

44 

45 

45 

43 

43 

ANNUAL  RUNOFF 

742 

742 

742 

700 

035 

•  33 

•35 

•55 

SLUDGE  QUANTITIES  lUf/YAI 

SftJ  IMCNT. BASIN 

434 

434 

434 

461 

409 

4«« 

600 

400 

TREATMENT  PLANT 

1T0 

170 

170 

181 

0 

0 

0 

0 

TREATMENT  SCHEME  s  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING  2  SOLIDS 

TO  TUNNEL 

STORAGE  BASIN  2  CONCRETE 

T4SCE  I  <  PRESENT 

NORTH  - 

CAPITAL 

C8STS  -  1*10007 

PRESENT 

NORTH 

1972 

1975 

1900 

19(5 

1990 

2000 

2010 

2020 

RESIOUAI 

•AS  IN  3493 

4280 

428 

Tins  163 

200 

20 

RES  10(1  AL  17 

TOTAL 

440 

NET  CAPITAL  3639 

TABLE  11  i  PRESENT  WORTH  -  0.«N.  COSTS 

1972 

1973 

1900 

IMS 

1990 

2000 

2010 

2020 

PLANT  UIOOO/YRI 

0 

172 

172 

1 18 

56 

M 

54 

M 

SLUDGE  ItlOOO/YAI 

0 

3 

3 

2 

< 

0 

0 

0 

SEWERS  IHOOU/r.U 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL  ItlOOO/VRI 

0 

176 

176 

122 

60 

57 

57 

57 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PfcKlOO  ($1000) 

0 

725 

413 

374 

414 

406 

606 

0 

PRESENT  NORTH  I $1000) 

0 

592 

357 

155 

122 

61 

51 

0 

NET  0.*M.  *  1319*71! 

TABLE 

III  :  TOTAL 

PRESENT 

NORTH 

CAPITAL  ($1030) 

3639 

0.4M.  1*10001 

1319 

LAND  1*10001  20 

TOTAL  1*10001 

4978 

TABLE 

IV  2  ANNUAL 

COSTS  ($1000/710 

1972 

1915 

I960 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

309 

309 

309 

309 

309 

>09 

309 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  <!.♦*. 

0 

176 

1  76 

122 

60 

57 

57 

S7 

TOTAL  AM\UAL 

0 

501 

501 

446 

304 

302 

M2 

582 

NOT t  t  *  ANNUAL  OUSTS  0)  MOT  INCLUDE  PHC  SENT  OUTSTANDING  BONDED  I NDCBTEDNtSS 
NOT  I  2  *  AN  I M  EKFST  k  ATL  OF  7  Pc*CI NT  HAS  USED  f  OH  ALL  CALCULAIIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

Of  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  C  •  CU-4A 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG 1 

1  VR  STORM  RUNOFF 
ANNUAL  RUNOFF 

30 

424 

1 

*  i 

0*  W  I 

to  *-  1 

I 

32 

500 

32 

513 

33 

527 

34 

575 

35 

642 

25 

M2 

SLUDGE  QUANTITIES  IOT/YR) 
SEDIMENT. BASIN 
TREATMENT  PLANT 

248 

97 

270 

106 

292 

115 

30  0 

118 

306 

0 

336 

0 

375 

0 

375 

0 

TREATMENT  SCHEME  1  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANOLING  X  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  :  CONCRETE 


TABLE 

I  :  PRESENT 

WORTH  ~ 

CAPITAL 

COSTS  -  101000) 

PRESENT 

WORTH 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

BASIN 

2791 

3420 

342 

PIPES 

11018 

13500 

1350 

RESIOUAL  65 

TOTAL 

1632 

NET 

CAPITAL  13744 

TABLE 

II  :  PRESENT  WORTH  - 

0.«N.  COSTS 

1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

PLANT 

1 S1000/YR) 

0 

107 

116 

77 

35 

39 

*3 

43 

SLUDGE 

I  $  l 000/ YR) 

0 

1 

2 

1 

1 

0 

0 

0 

SEWERS 

I $1000/ YR) 

0 

67 

67 

67 

67 

67 

67 

67 

TOTAL 

UlOOO/YR) 

o 

177 

186 

146 

104 

106 

111 

111 

PRESENT 

VALUE  AT  BtGIN- 

NING  OF 

PERIOD  ($1000) 

0 

744 

601 

515 

742 

764 

700 

0 

PRE SENT 

WORTH  I $1 0001 

0 

607 

396 

213 

219 

115 

59 

0 

NET  0.*N.  •  161?. 66 

TABLE  III  x  TOTAL  PRESENT  WORTH 


CAPITAL 

($1000) 

13744 

0.  ♦  M. 

($1000) 

1612 

LANO 

($1000) 

50 

TOT  AL 

($1000) 

15407 

TABLE  IV  X  ANNUAL  COSTS  U1000/YR) 


1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 
BASIN 

247 

247 

247 

247 

247 

247 

247 

PIPES 

977 

977 

977 

977 

977 

977 

977 

TOTAL  0 . *M • 

0 

177 

106 

146 

104 

106 

111 

111 

TUI  AL  ANNUAL 

0 

1402 

1411 

13  71 

1329 

~_1331 

1336 

1336 

NOT  E  1  :  AKNUAl 

COSTS  DO  NOT  INCLUDE 

P?.t  SENT 

OUTSTANDING 

BUNDED 

INDEBTEDNESS 

NOTE  2  :  AN  INURfSf  KAft  OF  7  PLRCLNT  MAS  USfcO  FUP  ALL  CALCULATIONS 


STORMWATER  TREATMENT  RIANT 


CORPS  Of  ENGINEERS  -  SURVEY  SCOPE  STURT 


PLAN  C  .  CU-48*C»D 


1972 

19T5 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  YR  STORM  RUNOFF 

230 

237 

245 

247 

249 

2S6 

2  AO 

269 

ANNUAL  RUNOFF 

3240 

35*0 

3640 

S945 

4050 

4400 

4940 

4940 

SLUOGE  QUANTITIES  IOT/YR) 

SEOIHENT. BASIN 

0 

5168 

5606 

9759 

5913 

*424 

T212 

T212 

TREATMENT  PLANT 

0 

0 

2342 

2406 

2470 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE 

PLUS  TREATHENT  OH 

r 

§ 

SLUOGE  HANDLING  I  PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 


STORAGE  BASIN  t  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 


PRESENT 

WORTH 

1972 

1975 

1980 

198S 

1990 

MOO 

2010 

2020 

in  I  DUAL 

BASIN 

PIPES 

765 

931 

1350 

1600 

•  -  ‘ 

269 
319  ' 

RESIDUAL 

22 

TOTAL 

589 

NET  CAPITAL 

1*94 

TABLE  11  <  PRESENT  WORTH  -  O.PN.  COSTS 


1972 

197S 

1900 

19BS 

1990 

2000 

M10 

M20 

PLANT 

IS1000/YRI 

0 

0 

760 

621 

AT3 

S14 

1*3 

1*3 

SLUOGE 

I  ft 000/ YR) 

0 

0 

1S1 

196 

160 

1*0 

ISO 

ISO 

SEWERS 

| $1000/ YR  ) 

0 

0 

7 

T 

T 

T 

T 

7 

TOTAL 

( $1000/ YR) 

o 

6 

920 

785 

642 

BBS 

351 

351 

PRESENT  VALUE 

AT  BEGIN— 

Hi  NG  Of  PERI 00 

1310001 

0 

0 

3496 

2926 

4654 

3633 

2*67 

0 

PRESENT  WORTH 

131 0001 

0 

0 

2034 

1214 

1376 

54* 

IBS 

0 

NET  O.^H*  - 

5360. 87 

TABLE 

111  :  TOTAL 

PRESENT 

WORTH 

CAPITAL 

131000) 

1694 

0.4H. 

131000) 

3360 

LANO 

131000) 

1800 

TOTAL 

131000) 

6654 

TABLE  IV  I  ANNUAL  COSTS  U1000/YRI 


1972 

1975 

I960 

1965 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

97 

97 

97 

97 

9T 

97 

PI  PES 

115 

115 

115 

119 

IIS 

115 

TOTAL  0.*M. 

0 

0 

920 

785 

642 

6B3 

IS* 

351 

TOTAL  ANNUAL 

0 

0 

1133 

998 

655 

B94 

5*4 

564 

NOTE  I  *  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  I  <  AN  INTEREST  RATE  Of  T  PERCENT  WAS  USEO  fOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PLAN  C  .  CU-5 


1972 

19TS 

1980 

198$ 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 
ANNUAL  RUNOFF 

141 

2044 

144 

2175 

147 

2307 

148 

2371 

150 

2439 

154 

2637 

162 

2967 

102 

296? 

SLUDGE  QUANTITIES  IDT/YR) 
SEDIMENT. BAS  IN 
TREATMENT  PLANT 

1195 

470 

1272 

500 

1349 

530 

1388 

545 

1426 

0 

1542 

0 

1735 

0 

1T3S 

0 

TREATMENT  SCHEME  a  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANDLING  S  SOLIDS  TO  TUNNEL 
STORAGE  BASIN  S  CONCRETE 


TABLE  I  i  PRESENT  WORTH  -  CAPITAL  COSTS  -  UlOOO) 

PRESENT 

WORTH  19T2  19T5  1980  19SS  1990  2000  2010  2020  RESIOUAL 


BASIN 

12569 

15400 

1540 

PIPES 

163 

200 

20 

RESIOUAL 

60 

TOTAL 

1560 

NET  CAPITAL  ~ 

12672 

TABLE  II  >  PRESENT  WORTH  -  0.*H.  COSTS 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANI 

IS1000/TRI 

0 

506 

537 

35T 

165 

179 

201 

201 

SLUDGE 

1  SI OOO/YR) 

0 

8 

9 

e 

T 

0 

0 

0 

SEWERS 

1 S1000/YR 1 

0 

0 

0 

0 

0 

0 

0 

0 

TOTAL 

moOO/YRI 

0 

516 

547 

366 

173 

180 

202 

202 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOO 

(  $1000) 

0 

2182 

1874 

L10T 

1244 

1346 

1425 

0 

PRESENT  WORTH 

($1000) 

0 

1781 

1090 

459 

368 

202 

108 

0 

NET  0.*M.  * 

4011.71 

TABLE 

III  l  TOTAL 

PRESENT  WORTH 

CAPITAL  <$1000,* 

12672 

O.^M.  ($1000) 

4011 

LAND  ($1000) 

346 

TOTAL  1*1000) 

17029 

TABLE 

IV  *  ANNUAL 

COSTS 

( $ 1000/YR ) 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

1114 

1114 

1114 

1114 

1114 

1114 

1114 

PIPES 

14 

14 

14 

14 

14 

14 

14 

TOTAL  0.*N. 

0 

516 

547 

366 

173 

180 

202 

202 

TOTAL  “ANNUAL 

0 

1646 

1677 

1495 

1303 

1309 

1332 

1332 

NOTE  1  :  ANNUAL 

COSTS  00  NOT 

INCLUDE 

PRESENT 

outstanding 

BONDED 

INDEBTEDNESS 

NOTE  2  1  AN  INTEREST  RATE  UP  T  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


CORPS  CF  ENGINEERS  -  SURVEY  SCOPE  stuov 


I 

ifOMHUAUR  TDEAHKEI  PIMI 


PLAN  C  •  CM-A  12 


1 

1912 

1975 

19B0 

1985 

1990 

2900 

2010 

2020 

STORMWATER  VOLUME  (MCI 

■  1  VM  STORM  RUNOFF 

11 

39 

41 

42 

44 

47 

49 

69 

1  ANNUAL  RUNOFF 

524 

547 

548 

600 

633 

477 

790 

790 

SLUOCE  OUANI1  TIES  (UT/VRI 

SEOlNfcMT.SASlN 

0 

798 

B29 

876 

924 

988 

1153 

11S3 

TftUmENI  PLANT 

0 

0 

344 

366 

384 

412 

681 

481 

REATMENT  SCHEME  »  STORAGE 

PLUS  TREATMENT  QN 

LAND 

SLUDGE  HANOI  INC  J  SOLIDS  TO  TUNNEL 

TOR AGE  BASIN  i  CONCRETE 

TABLE  1  t  PRESENT 

NORTH  - 

CAPITAL 

COSTS  -  1610001 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2800 

2010 

2020  RESIDUAL 

BASIN  SATO 

9400 

1079 

IRES  954 

1440 

327 

BEST  DUAL  BS 

TOTAL  2201 

NET  CAPITAL  4339 

TABLE  II  <  PRESENT  WORTH  -  0.«N.  COSTS 

1972 

1975 

19B4 

1985 

1990 

2800 

2010 

2020 

LANT  4  STOOD/ VR 1 

0 

0 

112 

ICS 

96 

102 

S3 

S3 

4.UG6E  IBIOOD/TRI 

0 

0 

5 

A 

6 

4 

0 

0 

.EWERS  4  S 1000/ YR 1 

0 

0 

8 

8 

8 

• 

8 

8 

TOTAL  IBIOQQ/VRI 

0 

0 

124 

119 

110 

114 

42 

42 

RESENT  VALUE  AT  BEC1N- 

* 

IING  OF  PERIOD  ISIOOOI 

0 

0 

504 

472 

797 

425 

435 

0 

PRESENT  MCRTH  1 $10001 

0 

0 

293 

154 

235 

94 

33 

0 

IET  0.H4.  •  852.154 

TABLE 

:  III  l  TOTAL 

PRESENT 

NORTH 

C4PIIAL  ISIOOOI 

6339 

0.*H.  ISIOOOI 

152 

LANO  ISIOOOI 

10S 

TOTAL  IA1000I 

7297 

TABLE 

;  IV  S  ANNUAL 

COSTS  1  61000/TRI 

1912 

197* 

1980 

1985 

1990 

2000 

2010 

2020 

INN  UAL  CAPITAL 

9ASIN 

680 

A«0 

680 

680 

480 

480 

PIPES 

118 

118 

118 

in 

118 

118 

TOTAL 

0 

0 

126 

119 

110 

114 

62 

42 

TOTAL  ANNUAL 

0 

o 

925 

SIB 

910 

915 

861 

841 

NOTE  I  I  ANNUAL  COSIS  00  NCI  INCLUDE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  t  AN  INTEKEST  MATE  OP  T  PEMCENT  NAS  USED  FOR  All  CALCULATIONS 


« 


STORMWATER  TREATMENT  PLANT  CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  C  •  CU-7+L8 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOFF 

0 

7 

15 

19 

23 

30 

37 

46 

ANNUAL  RUNOFF 

0 

Ill 

223 

278 

334 

446 

577 

660 

SLUDGE  QUANTITIES  107/YRI 

SEDIMENT  .BASIN 

0 

162 

325 

406 

487 

651 

842 

963 

TREATMENT  PLANT 

0 

0 

136 

169 

203 

0 

0 

0 

TREATMENT  SCHEME  t  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDfILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


PRESENT 

WORTH 

1972 

TABLE 

1975 

1  :  PRESENT 

1980 

WORTH  - 

1985 

CAPITAL 

1990 

COSTS  -  1 81000) 

2000  2010 

2020 

RESIDUAL 

BASIN 

236 

570 

171 

PIPES 

1452 

3500 

1050 

RESIDUAL  47 

TOTAL 

1221 

NET 

CAPITAL  1641 

TABLE 

11  I  PRESENT 

WORTH 

-  0.*N.  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

I  HOOO/YRI 

0 

0 

0 

39 

39 

52 

19 

21 

SLUDGE 

1  $  1000/ VR 1 

0 

0 

0 

13 

13 

16 

21 

24 

SEWERS 

(61000/YRI 

0 

0 

0 

17 

17 

17 

17 

17 

TOTAL 

U1000/YRJ 

0 

0 

0 

69 

69 

•5 

57 

63 

PRESENT 

VALUE  AT  BEG1N- 

NING  OF 

PEKIOO  (61000) 

0 

0 

0 

286 

546 

504 

424 

0 

PRESENT 

WORTH  ttlOOOl 

0 

0 

0 

118 

162 

75 

32 

0 

NET  O.^M.  *  386*787 

TABLE  III  *  TOTAL  PRESENT  WORTH 


CAPITAL  181000) 

1641 

0**M*  1810001 

3BB 

LAND  (81000) 

2B8 

TOTAL  181000) 

2318 

TABLE  IV  J  ANNUAL  COSTS  181000/YR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

41 

41 

41 

41 

41 

PIPES 

253 

253 

253 

253 

253 

TOTAL  0*FM* 
f 

0 

0 

0 

69 

69 

•  5 

57 

63 

TOTAL  ANNUAL 

0 

6 

o 

364 

364 

380 

352 

356 

NOTE  I  z  ANNUAL  CUiTS  03  Mi) T  I NCLUOE  PR F SF  NT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  5  AN  INTEREST  RATE  Of  t  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STURT 


I 

I  stormwater  treatnent  plant 

•  PLAN  C  .  CU-B 


1972 

1979 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMGI 

1  VR  STORM  RUNOFF 

0 

42 

B4 

04 

89 

91 

98 

98 

ANNUAL  RUNOFF 

0 

ill 

1199 

1199 

1243 

1294 

1386 

1384 

SLUDGE  OUANT 1  TIE  S  IOT/YRI 

SEDIMENT. BAS IN 

0 

843 

1664 

1790 

1814 

1(92 

2029 

2023 

TREATNENT  PLANT 

0 

0 

704 

731 

758 

0 

0 

0 

TREATMENT  SCHEME  *  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANOLING  >  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  •  EARTH 

TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COS1S  -  UIOOOI 

PRESENT 

NORTH  I9T2  1979  19&0  19#  5  1990  2000  2010  2020  RESIDUAL 


•  ASIN  ATT  #20  149 

PIPES  174  900  S9 

RESIDUAL  8  TOTAL  223 

NET  CAPITAL  643 

TABLE  II  «  PRESENT  NORTH  -  O.PN.  COSTS 
1972  197S  1980  1989  1990  2000  2010  2020 


PLANT 

IS1000/VRI 

0 

0 

228 

1B« 

149 

191 

49 

49 

SLUOGE 

IBlOOO/VRi 

0 

0 

49 

47 

49 

47 

90 

90 

SEWERS 

ISIOOO/VRI 

0 

0 

1 

1 

1 

1 

1 

1 

TOTAL 

1 S lOOO/VR) 

0 

0 

275 

237 

194 

200 

97 

97 

•RESENT  VALUE 

AT  BEGIH- 

N1NC  Of  PER tOO 

1  A 1 0001 

0 

0 

1052 

889 

1392 

1047 

6B7 

0 

•RESENT  WORTH 

1 $10001 

0 

0 

412 

349 

411 

197 

92 

0 

NET  0.»M.  -  1603.78 

TABLE  III  s  TOTAL  PRESENT  NORTH 


CAPITAL  ($10001 

443 

1 $10001 

1409 

LANO  ($10001 

591 

TOTAL  1 410001 

2  S3? 

TABLE  IV  1  ANNUAL  COSTS  l$IOOO/YRI 


1972 

1975 

1980 

19SS 

1990 

ZOOO 

2010 

2020 

ANNUAL  CAPITAL 

“  _  ' 

OASIN 

59 

59 

59 

99 

59 

59 

PIPES 

21 

21 

21 

21 

21 

21 

TOTAL  0. AM. 

0 

0 

275 

237 

194 

200 

97 

97 

TOTAL  ANNUAL 

0 

0 

354 

318 

277 

201 

170 

178 

NOTE  I  <  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONuFO  INDEBTEDNESS 
NOTE  2  >  AM  INTEREST  RATE  OF  T  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  plant  corps  of  ENGINEERS  -  SURVEY  SCOPE  STUDY 

PLAN  C  .  CU-9 


19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  TR  STORM  RUNOFF 

0 

0 

0 

0 

0 

A 

6 

7 

ANNUAL  RUNOFF 

0 

0 

0 

0 

0 

74 

09 

112 

SLUOGE  QUANTITIES  IOT/YRI 

seoinent.  basin 

0 

0 

0 

0 

0 

100 

129 

163 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUOGE  HANOLIKG  t  PCRIOOTC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
STORAGE  BASIN  J  EARTH 


TABLE  I  I  PRESENT  WORTH  -  CAPITAL  COSTS  -  UlOOO) 

PRESENT 

WORTH  19T2  1975  1980  1985  1990  2000  2010 


2020  RESIDUAL 


BASIN 

33 

RIFES 

300 

RESIDUAL 

5L 

NET  CAPITAL 

202 

220  132 

2000  1200 

TOTAL  1332 


TABLE  II  1  PRESENT  WORTH  -  0.4H.  COSTS 


PLANT  I A1000/YR I  00000223 

SLUOGE  ISIOOO/YRI  00000239 

SEWERS  I S1000/YR1  00000999 


TOTAL 

UIOOO/YRl 

0 

0 

0 

0 

0 

15 

18 

IT 

PRESENT  VALUE  AT  BEGIN¬ 
NING  OF  PER100  IS1000) 

0 

0 

0 

0 

0 

110 

119 

0 

PRESENT  NORTH 

IS 1000) 

0 

0 

0 

0 

0 

16 

9 

0 

NET  0.4N.  - 

25,6606 

TABLE  III 

s  TOTAL 

PRESENT 

worth 

CAPITAL 

(S1000) 

282 

0  •♦N. 

1 $10001 

25 

LAND 

(11000) 

24 

TOTAL 

ISIOOO) 

331 

TABLE 

IV  3  ANNUAL 

COSTS 

I S100Q/YR ) 

1972 

1975 

1900 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

15 

15 

15 

PIPES 

144 

144 

144 

TOTAL  0, AN, 

0 

0 

0 

0 

0 

15 

16 

17 

TOTAL  ANNUAL 

0 

0 

0 

0 

0 

175 

176 

170 

NOTE  1  «  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  I NOkBTE DNESJ 
NOTE  2  >  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


Sr OAIM AT Eft  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


PLAN  C  »  CU-10 


1972 

1975 

1900 

1 985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  «NG» 

1  YR  STORM  RUNOFF 

0 

0 

0 

2 

5 

A 

B 

11 

ANNUAL  RUNOFF 

0 

0 

0 

40 

BO 

97 

121 

162 

SLUOCE  QUANTITIES  (OT/VRI 

SEOIMENT. BASIN 

0 

0 

0 

0 

116 

141 

176 

236 

TREATMENT  PLANT 

0 

0 

0 

0 

48 

0 

0 

0 

TREATMENT  SCHEME  3  STORAGE 

PLUS  TREATMENT  ON 

LAND 

SLUDGE  HANDLING  3  PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  3  EARTH 


PRESENT 

NORTH 

1972 

TABLE 

1975 

1  s  PRESENT  WORTH  - 

1980  196S 

CAPITAL  COSTS  -  ($1000) 

1990  2000  2010 

2020 

RESIDUAL 

BASIN 

TV 

2T0 

107 

BITES 

BB 

300 

119 

RESIDUAL 

B 

TOTAL 

271 

NET  CAPITAL 

1S9 

TABLE  II  *  PRESENT  NORTH  -  0.*H.  COSTS 


1972 

1975 

1980 

19B5 

1990 

2000 

2010 

2020 

PLANT 

IA1000/VRI 

0 

0 

0 

0 

9 

11 

3 

5 

SLUDGE 

mooo/vRi 

0 

0 

0 

0 

3 

1 

4 

5 

SEWERS 

U1000/VRI 

0 

0 

0 

0 

1 

I 

1 

1 

TOTAL 

IS1000/YRI 

0 

0 

0 

0 

14 

16 

9 

12 

PRESENT  VALUE 

AT  BEG1N- 

NING  OF  PERIOO 

1*10001 

0 

0 

0 

0 

106 

92 

79 

0 

PRESENT  NORTH 

1*10001 

0 

0 

0 

0 

31 

13 

6 

0 

NET  0«+M*  • 

51*5649 

TABLE 

III  3  TOTAL 

PRESENT 

WORTH 

CAPITAL 

1  $1000) 

159 

0«+M« 

($1000) 

51 

LANO 

($10001 

34 

TOTAL 

($1000) 

245 

TABLE  IV  3  ANNUAL  COSTS  I&IOOO/YK) 


1972 

19  ?S 

1980 

1905 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

19 

19 

19 

19 

PIPES 

21 

21 

21 

21 

TOTAL  0*>N« 

0 

0 

0 

0 

14 

16 

9 

12 

TOTAL  ANNUAL 

0 

0 

0 

0 

55 

57 

sT 

54 

NOTE  1  <  ANNUAL  COSTS  03  NUT  INCLUDE  PRESENT  OUTSTANDING  BONDED  I NDtUT EDNESS 
NOTE  2  t  AN  INTEREST  RATE  Of  1  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLAN ? 


CORPS  OF  ENGINEERS  -  SURVfcY  SCOPE  STUOT 


PLAN  C  •  CU-U 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOUME  IMGI 
l  YR  STORM  RUNOFF 

0 

12 

26 

24 

26 

26 

27 

27 

ANNUAL  RUNOFF 

0 

168 

337 

361 

346 

370 

432 

432 

SLUDGE  QUANTITIES  (OT/YRl 

SEU 1  ME  NT,  0AS I  N 

0 

266 

692 

498 

505 

540 

630 

*30 

TREATMENT  PLANT 

0 

0 

2  05 

208 

211 

0 

0 

0 

TREATMENT  SCHFKE  :  STORAGE  PLUS  TREATMENT  ON  LAND 

SLUOGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  2  EARTH 


TABLE  I  2  PRESENT  WORTH  -  CAPITAL  COSTS  -  1*10001 


PRE  SE  NT 
WORTH 

1972 

1975  1980 

1985 

1990 

2000 

2010 

2020 

RESIOUAL 

BASIN 

261 

450 

89 

PIPES 

176 

300 

59 

RESIOUAL 

5 

TOTAL 

149 

NET  CAPITAL 

4  30 

TABLE  11  *  PRESENT  WORTH 

-  O.AN.  COSTS 

1972 

1975  1960 

19B5 

1990 

2000 

2010 

2020 

PLANT 

1  SlOOO/'fRl 

0 

0  66 

53 

40 

43 

19 

19 

SLUOGF 

t  SI  000/ YU) 

0 

0  13 

13 

13 

13 

15 

13 

SEWERS 

I S 1000/ YR) 

0 

0  1 

1 

1 

1 

1 

1 

TOTAL 

(  *1000/7*1 

0 

0  81 

68 

55 

58 

31 

31 

PRESENT  VALUE  AT  BEGIN- 

NIMG  OF  PERIOD 

1 SIOOOI 

0 

0  308 

255 

400 

315 

221 

0 

PRESENT  WORTH 

U1000) 

0 

0  179 

105 

118 

47 

16 

0 

NET  O.  +  M.  » 

667.978 

TABLE  III  :  TOTAL  PRESENT 

WORTH 

CAPITAL 

IS1000) 

430 

0.*M. 

(SIOOOI 

467 

LAND 

I  SIOOO) 

186 

TOTAL 

1  11000) 

1082 

T ABLE  IV  1  ANNUAL  COSTS  U1000/YR) 

1972 

1975  1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

8 AS  IN 

32 

32 

32 

32 

32 

32 

PIPES 

21 

21 

21 

21 

21 

21 

TOTAL  0. ♦*. 

0 

0  81 

68 

55 

38 

31 

31 

TOTAL  ANNUAL 

0 

0  135 

123 

109 

112 

85 

85 

NOTF  1  l  ANNUA I  COSTS  fHJ  NUT  INCLUDE  PRfcSENT  OUTSTANDING  BONDED  [NOEtt  Tf ONE  SS 
NOTE  2  :  AN  INTER'.  ST  RATE  OF  t  PERCENT  *4  S  UStO  FOR  ALL  CALCULATIONS 


6 

. . . . — «  I— 


SIORHUATER  TWMN1  PLANT  CORPS  OP  ENG  INTERS  -  SURVEY  SCOPE  STUD? 

PLAN  C  ,  CU-1* 


1972 

1975 

1930 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  (MG) 

1  YR  STORM  RUNOPP 

0 

15 

31 

n 

32 

33 

35 

35 

ANNUAL  RUNOPP 

0 

212 

*25 

*35 

**G 

*66 

500 

900 

SLUDGE  OUANT1TISS  (OT/YR) 

SEDIMENT.  DAS  IN 

0 

310 

620 

635 

<51 

630 

730 

730 

TREATMENT  PLANT 

9 

0 

259 

265 

272 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  CANO 
SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  :  EARTH 


TAOLE  1  t  PRESENT  WORTH  -  CAPITAL  COSTS  -  <41003) 


BASIN 

PIPES 


PRESENT 

NORTH  1972  1975  1940  1985  1990  2000  2010 


2020  RESIDUAL 


203 

<01 


*90 

1*50 


1*7 

*35 


RESIDUAL  22 

NET  CAPITAL  717 


TOTAL  OTJ 


TA04.C  II  ;  PRESENT  NORTH  -  C.»M.  COSTS 


1972 

1975 

1930 

1935 

1990 

2000 

2010 

2020 

PLANT 

rl)00«/VR) 

0 

0 

0 

52 

52 

5* 

06 

16 

SLUDGE 

(S1000/VR) 

0 

0 

0 

17 

IT 

17 

1( 

18 

SEWERS 

(S1000/YR) 

9 

0 

0 

7 

7 

T 

7 

7 

total 

(S1000/YR) 

0 

o' 

0 

ll 

77 

— n 

*1 

4i 

Mies CUT  VALUE  1 

AT  REG  IN¬ 

MIME  Or  PER IOO 

CH  300) 

0 

0 

0 

315 

5*7 

*2* 

29* 

0 

PRESENT  WORTH 

(11000) 

0 

0 

0 

131 

161 

<3 

22 

0 

NET  O.tH.  *  379. 3 J3 

taole  ill  :  total  present  worth 

capital  < SI  10  3)  782 

0.«M.  <11300)  379 

LAND  (11000)  107 


TOTAL  (11000)  1268 


TAOLE  IV  :  ANNUAL  COSTS  <il006/TP.) 


1972 

1975 

1030 

1905 

19  M 

2009 

2010 

2020 

ANNUAL  CAPITAL 
•AS  IN 

PIPES 

TOTAL  0*4f«. 

0 

0 

0 

:o3? 

77 

i  n 

77 

iff 

78 

ioJ* 

*1 

10^ 

•  1 

TOfAL  ANNUAL 

0 

9 

o 

— 717 

— 7T7 

“~5I7 

— m 

— 157 

NOTE  1  !  AiRJUAL  COSTS  IiO  MCI  INCLUDE  PRESENT  CIUTOTAIEHir  DOWCO  IhOCOTCWIESS 
NOTE  2  :  AN  INTEREST  RATE  Of  7  PERCENT  NAS  VS  ED  POR  ALL  CALCULATIONS 


STORNNATER  TREATMENT  PLANT 


COMPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOV 


PLAN  C  .  C  If- 15 


1972 


1975 


1910 


19*5 


1990 


2000 


2010 


2020 


STORMNATER  VOLUME  ING1 


1  Vft  STORM  RUNOFF 

0 

0 

0 

0 

1 

S 

S 

9 

ANNUAL  RUNOFF 

0 

0 

0 

14 

29 

42 

94 

54 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT* BASIN 

0 

0 

0 

0 

40 

41 

01 

01 

TREATMENT  PLANT 

0 

0 

0 

0 

17 

0 

.  0 

0 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  >  PERIODIC  REMOVAL  TO  LANOFILL  OM  RECYCLE 
STORAGE  RASIM  I  EARTH 


RASIM 

PIPES 


PRESENT 

NORTH 


47 

RR 


1972 


TARLE  I  1  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*1000) 
1975  1900  1995  1990  2000  2010 


RESIDUAL 
NET  CAPITAL 


120 


140 

900 


TARLE  II  >  PRESENT  NORTH  -  0.«N.  COSTS 


2020 


TOTAL 


RESIDUAL 


49 

119 


109 


1972 

1975 

19B0 

1905 

1990 

2000 

2010 

2020 

PUNT 

tnooo/rnt 

0 

0 

0 

0 

9 

4 

1 

1 

SLUDGE 

141000/YRI 

0 

0 

0 

0 

1 

1 

2 

2 

SEVERS 

1*1 OOO/YR) 

0 

0 

0 

0 

1 

1 

1 

1 

TOTAL 

IS1000/YR) 

0 

o 

”5 

0 

5 

7 

5 

- 

PRESENT  VALUE  AT  BEGIN- 

KING  OF  PERIOD 

141000) 

0 

0 

0 

0 

40 

44 

97 

0 

PRESENT  NORTH 

($1000) 

0 

0 

0 

0 

14 

7 

2 

0 

NET  0.*N.  ■ 

24.  3052 

TABLE 

■  III  « 

TOTAL 

PRESENT 

NORTH 

CAPITAL  M1000I 

12B 

0.4N. 

1*10001 

24 

LANO 

UIOOOI 

12 

TOTAL 

1(10001 

1*5 

TABLE 

IV  « 

ANNUAL 

COSTS  IS1000/VRI 

1972 

1975 

1980 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

OAS  IN 

ii 

ii 

11 

It 

PIPES 

21 

21 

21 

21 

TOTAL  0.*N. 

0 

0 

0 

0 

5 

7 

5 

5 

TOTAL  ANNUAL 

o 

0 

~0 

o 

99 

41 

ii 

90 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BONOED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  NAS  USEO  FOR  ALL  CALCULATIONS 


o 


STORMWATER  TREATMENT  PLANT 

PLAN  C  .  CO-1* 

COMPS 

OF  ENGINEERS  -  SIR VE Y 

K 

o 

2 

m 

STUDY 

1972 

1975 

1980  I98S 

1990 

2000 

20 10 

2020 

STORMWATER  VOLUME  IMG) 


i  YU  STORM  RUNOFF 

0 

2 

5 

A 

7 

10 

13 

13 

ANNUAL  RUNOFF 

0 

39 

7B 

91 

HR 

1ST 

194 

196 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT .BASIN 

0 

56 

113 

163 

1T2 

229 

206 

286 

TREATMENT  PLANT 

0 

0 

47 

59 

71 

0 

0 

0 

TREATMENT  SCHEME  :  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  <  PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
STORAGE  BASIN  «  EARTH 


TABLE  1  I  PRESENT  NORTH  -  CAPITAL  COSTS  -  I *1000 1 

PRESENT 

NORTH  1972  1975  19S0  198  S  1990  2000  2010  2020  RES1DUAI 


BASIN  124 

PIPES  124 


SOB 

300 


90 

90 


RESIDUAL  6 


TOTAL  ISO 


NET  CAPITAL  241 


TABLE 

II  <  PRESENT 

WORTH 

-  0.»N.  COSTS 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

PLANT 

tdOOO/TFI 

O 

0 

0 

13 

13 

IB 

A 

6 

SLU06E 

1*1000/ VRI 

0 

0 

0 

4 

4 

5 

T 

7 

SEVERS 

IS1000/VRI 

0 

0 

0 

1 

1 

1 

1 

1 

TOTAL 

UlOOO/YRI 

0 

0 

0 

19 

19 

25 

15 

15 

PRESENT  VALUE 

AT  BEGIN** 

MING  OF  PERIOD 

It 10001 

0 

0 

0 

81 

160 

143 

106 

0 

PRESENT  WORTH 

1(10001 

0 

0 

0 

33 

4? 

21 

• 

0 

NET  0.6M.  • 

U0.93B 

TABLE 

III  t  TOTAL 

PRESENT 

WORTH 

CAPITAL 

u loooi 

241 

0.6M. 

II 1000 I 

110 

LANO 

IA1000I 

42 

TOTAL 

U10Q0) 

394 

TABLE  IV  I  ANNUAL  COSTS  UlOOO/YRI 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

21 

21 

21 

21 

21 

PIPES 

21 

21 

21 

21 

21 

TOTAL  Q.*M. 

0 

0 

0 

19 

19 

25 

15 

15 

TOTAL  ANNUAL 

o 

0 

0 

63 

63 

89 

58 

56 

NOTE  1  I  ANNUAL  COSTS  00  NUT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  <  AN  INTEREST  RATE  OF  T  PERCENT  HAS  USED  FOR  All  CALCULATIONS 


b 


SnWNttTEft  TREATMENT  PLANT  CORPS  Of  ENGINEERS  -  SUAVEY  SCOPE  STUDY 

PLAN  C  .  CO-IT 


1972 

1975 

19*0 

14*5 

1990 

2000 

2010 

2020 

STORMMATER  VOLUME  IMG> 

1  YR  STORM  RUNOFF 

0 

1 

3 

4 

5 

7 

9 

10 

ANNUAL  RUNOFF 

0 

30 

60 

74 

99 

102 

139 

144 

SLUDGE  QUANTITIES  IOT/YRI 

SEDIMENT. BASIN 

0 

43 

07 

109 

129 

149 

201 

217 

TREATMENT  PLANT 

0 

0 

36 

45 

54 

0 

0 

0 

TREATMENT  SCHEME  3  STORAGE  PLUS  TREATMENT  ON  LANO 
SLUDGE  HANDLING  :  PERIODIC  REMOVAL  TO  LANOfILL  OR  RECYCLE 
STORAGE  BASIN  3  EARTH 

TABLE  I  i  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

NORTH  1472  197S  19B0  19SS  1990  2000  2010  2020  RESIDUAL 


BASIN 

107 

260 

79 

PIPES 

1269 

3060 

919 

RESIDUAL 

39 

TOTAL 

494 

NET  CAPITAL 

1358 

TABLE 

11  3 

PRESENT  NORTH  -  0.4N.  COSTS 

1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

PLANT 

1 *1000/ YR 1 

0 

0 

0 

10 

10 

ii 

4 

4 

SLUOGE 

1 *1000/ YRI 

0 

0 

0 

3 

3 

3 

5 

5 

SEVERS 

1 *1000/ YR 1 

0 

0 

0 

15 

15 

15 

15 

15 

TOTAL 

1 ftlOOO/YRI 

0 

o 

~0 

29 

29 

30 

24 

25 

PRESENT 

VALUC  AT  BEGIN- 

KING  OF 

PERIOO 

1 *1000) 

o 

0 

0 

119 

211  . 

..  196 

17? 

0 

PRESENT 

NORTH 

(t 10001 

0 

0 

0 

49 

62 

29 

IS 

0 

NIT  0*4 M*  • 

155.311 

TABLE 

III 

l  TOTAL 

PRESENT 

NORTH 

CAPITAL  1*10001 

1339 

0 « ♦M* 

111 000) 

155 

LAND 

« SI 0001 

31 

TOTAL 

($10001 

1525 

TABLE 

IV  l 

ANNUAL 

COSTS  ISIOOO/TR) 

1972 

1975 

19B0 

19*5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

IB 

10 

i* 

1* 

1* 

PIPES 

221 

221 

221 

221 

221 

TOTAL  0. 

.  ♦N* 

0 

0 

0 

29 

29 

30 

24 

25 

TOTAL  ANNUAL 

o 

o 

~0 

269 

269 

271 

265 

2*4 

NOTE  1  3  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  3  AN  INTEREST  RATE  Of  7  PERCENT  MAS  USED  FOR  All  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUDY 


PUN  C  .  CU-21 


1972  1975  I960  1985  1990  2000  2010  2020 


STORMWATER  VOLUME  IMG) 

1  YR  STORM  RUNOFF  000  367  9  10 

ANNUAL  RUNOFF  0  0  0  65  91  108  135  163 

SLUOGE  QUANTITIES  IOT/YRI 

SEDIMENT*  BASIN  0  0  0  0  132  157  197  237 

treatment  plant  oo  o  osso  oo 


TREATMENT  SCHEME  »  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUOGE  HANOLING  J  PERIODIC  REMOVAL  TO  LANOFILL  OR  RECYCLE 
STORAGE  BASIN  t  EARTH 


PRESENT 

WORTH 

1972 

TABLE 

1975 

1  S  PRESENT 

1980 

NORTH  - 

1985 

CAPITAL 

1990 

COSTS  -  (110001 

2000  2PIP 

H 

a 

% 

RESIDUA! 

BASIN 

T9 

270 

107 

PIPES 

US 

400 

159 

RESIDUAL  10 

TOTAL 

26  7 

MET 

CAPITAL  187 

TABLE 

11  t  PRESEN7  WORTH  - 

0. ♦H*  COSTS 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

( 81000/ VRI 

0 

0 

0 

0 

10 

12 

4 

5 

SLUOGE 

<  S 1000/YKI 

0 

0 

0 

0 

3 

3 

4 

5 

-WERS 

IS1COO/YRI 

0 

0 

0 

0 

I 

1 

1 

1 

TOTAL 

I SIOOO/YRI 

0 

0 

o 

0 

16 

18 

11 

13 

PRESENT 

VALUE  AT  BEGIN- 

NfNG  or 

PERIOO  1610001 

0 

0 

0 

0 

122 

105 

86 

0 

PRESENT 

WORTH  (610001 

0 

0 

0 

0 

36 

15 

6 

0 

NET  0.«M.  -  58.6283 

TABLE  III  :  TOTAL  PRESENT  WORTH 


CAPITAL 

($10001 

187 

1  $10001 

58 

LANO 

($10001 

33 

TOTAL 

($1000! 

279 

TABLE  IV  I  ANNUAL  COSTS  IIIOOO/YR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

19 

19 

19 

19 

PIPES 

28 

28 

26 

28 

TOTAL  0.4N. 

0 

0 

0 

0 

16 

18 

11 

13 

TOTAL  ANNUAL 

0 

0 

0 

6 

64 

67 

59 

61 

NOTE  1  :  ANNUAL  COSTS  IMI  NUT  INCLUDE  PRTSLNT  OUTSTANDING  EONOECI  INOCHli DNESS 
NOTE  2  J  AN  INTEREST  RATI  .IF  7  PERCl  NT  WAS  USLQ  FI1R  ALT  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 
PLAN  C  .  CU-22 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  STUOY 


1972 

1979 

1980 

19$  5 

1990 

2000 

2010 

2020 

STORNUATER  VOLUME  1  MCI 

1  VR  STORM  RUNOFF 

0 

0 

0 

2 

♦ 

4 

9 

T 

ANNUAL  RUNOFF 

0 

0 

0 

30 

61 

72 

91 

109 

SLUOGE  QUANTITIES  lOT/YRI 
SEDIMENT* BA  SI  N 

0 

0 

0 

0 

69 

109 

132 

199 

TREATMENT  PLANT 

0 

0 

0 

0 

37 

0 

0 

0 

TREATMENT  SCHEME  >  STORAGE  PLUS  TREATMENT  ON  LANO 

SLUDGE  HANDLING  i  PERIODIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 

STORAGE  BASIN  1  EARIH 


TABLE  I  t  PRESENT  NORTH  -  CAPITAL  COSTS  -  1*10001 

PRESENT 

NORTH  1972  19TS  1980  1985  1990  2000  2010  2020  RESIDUAL 


BASIN  #»5 

PIPES  118 


220 

400 


87 

199 


RESIDUAL  9 


TOTAL  247 


NET  CAPITAL  173 


TABLE  II  J  PRESENT  NORTH  -  0.4N.  COSTS 


1972 

1975 

I960 

1909 

1990 

2000 

2010 

2020 

PLANT 

IS100D/YRI 

0 

0 

0 

0 

7 

• 

> 

9 

SLUOGE 

IS1000/YRI 

0 

0 

0 

0 

2 

2 

9 

9 

SENERS 

( *1000/ YR 1 

0 

0 

0 

0 

1 

1 

1 

1 

TOTAL 

(*1000/YRI 

0 

0 

0 

0 

11 

13 

0 

5 

PRESENT  VALUE  AT  BEGIN- 

NiNG  OF  PER 100 

I $1030! 

0 

0 

0 

0 

86 

75 

62 

0 

PRESENT  WORTH 

(  %  1000) 

0 

0 

0 

0 

25 

11 

4 

0 

NET  CU  +  H.  - 

41.6413 

TABLE 

:  in 

J  TOTAL 

PRESENT  NORTH 

CAPITAL  1*10 00) 

173 

0  •  ♦M  « 

($1000) 

41 

LANO 

($1000) 

22 

TOTAL 

($2000) 

237 

TABLE 

:  IV  l 

ANNUAL 

COSTS 

ISIOOO/YRI 

1972 

1975 

I960 

19B5 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

IS 

19 

15 

19 

PIPES 

28 

20 

20 

20 

TOTAL  U.AM* 

0 

0 

0 

0 

11 

13 

0 

9 

TOT  AL~ ANNUAL 

0 

0 

0 

0 

96 

57 

53 

54 

NOTE  I  I  ANNUAL  COSTS  OU  NOT  INCLUDt  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  7  PERCENT  WAS  USED  FOR  ALL  CALCULATIONS 


STORM HATER  TREATMENT  PLANT 

PLAN  C  •  CU-23 

1972 

COMPS 

197S 

GF  ENGINEERS 

1980 

-  SURVEY 

19tiS 

SCOPE 

1990 

STUDY 

2000 

2010 

2020 

stormwater  volume  ihgj 

1  VK.  STORM  RUNOFF 

0 

1 

2 

.  Z 

2 

5  - 

_  7 

7 

ANNUAL  KIJNOFF 

0 

27 

55 

55 

55 

61 

108 

119 

SLUDGE  OUANTI TIES  IDT/ YH) 

SEDIMENT .RASIM 

0 

40 

80 

80 

80 

118 

157 

173 

TREATMENT  PLANT 

0 

0 

33 

33 

33 

0 

0 

0 

TREATMENT  SCHEME  3  STORAGE  PLUS  TREATMENT  UN  LANO 
SLUDGF  HANDLING  :  PERIODIC  REMOVAL  TU  LANDFILL  CR  RECYCLE 
STORAGE  BASIN  :  EARTH 


PRESENT 

WORTH 

1972 

TABLE 

1975 

1  t  PRESENT  WORTH  - 

1980  1985 

CAPITAL 

1990 

COSTS  -  t 81000 I 

2000  2010 

2020 

RES  1  DUAL 

BASIN 

95 

230 

69 

PIPES 

962 

2320 

696 

RESIDUAL  29 

TOTAL 

765 

NET 

CAPITAL  1028 

TABLE 

11  a  PRESENT  WORTH  - 

0.*M.  COSTS 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

PLANT 

IS1000/YRI 

0 

0 

0 

6 

6 

9 

3 

3 

SLUOGE 

IS10Q0/VK) 

0 

0 

0 

2 

2 

2 

3 

4 

SEWfcRS 

ItlOOO/YKI 

0 

0 

0 

11 

ii 

ii 

ii 

ii 

TOTAL 

ISIOOO/YRI 

0 

0 

0 

20 

20 

2* 

19 

19 

PRESENT 

VALUE  AT  BEGIN- 

KING  OF 

Pr.KlOU  IA10001 

0 

0 

0 

■2 

155 

151 

116 

0 

PRESENT 

MORI H  IS 10001 

0 

0 

0 

34 

45 

22 

10 

0 

NET  0.*M.  =  113. 582 


TABLE  111  S  TOTAL  PRESENT  M)P  fH 

CAPITAL  UlOUOl  1028 

□  1 1 LUGO  I  113 

LAND  UlOOOl  25 


TOTAL  ( 41000)  1166 


TABLE  IV  3  ANNUAL  CU^fS  I A 1000/ YR) 


1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

16 

16 

16 

16 

16 

PIPES 

167 

16? 

167 

167 

167 

total  o.*m. 

0 

0 

0 

20 

20 

24 

19 

19 

TUTAL  AftNUaL 

0 

0 

0 

204 

2u* 

208 

203 

204 

NOTE  1  l  ANNUAl  COSTS  CO  Mil  INCLUDE  PKLSLM  f'UTS  I  ANQING  EUMJlG  I  NOtBtCONl  Si 
NOTE  2  l  AN  iNlERtST  KAIi  Uf  ?  PlkCLNI  NAS  UScO  I  OR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PUNT 


CORPS  OP  ENGINEERS  -  SURVEY  SCOPE  STWBY 


PLAN  C  .  CO-24 


1972 

1975 

I960 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  INGI 


1  tft  STORM  RUNOFF 

0 

5 

10 

12 

IS 

20 

25 

25 

ANNUAL  RUNOFF 

0 

74 

149 

184 

223 

297 

372 

372 

SLUDGE  QUANTITIES  IDT/YRI 

SEOIMENT. BASIN 

0 

100 

21T 

271 

323 

433 

543 

543 

TREATMENT  PLANT 

0 

0 

90 

113 

ISA 

0 

0 

0 

TREATMENT  SCHEME  I  STORAGE  PLUS  TREATMENT  ON  LAND 
SLUDGE  HANDLING  >  PERIODIC  REMOVAL  TO  LANOPILL  OR  RECYCLE 
STORAGE  SASIN  <  EARTH 


TABLE  I  >  PRESENT  WORTH  -  CAPITAL  COSTS  -  ISIOOOI 

PRESENT 

WORTH  1972  1975  19 AO  1985  1990  2000  2010  2020  RESIDUAL 


BASIN  174 

PIPES  124 


420 

SOO 


124 

90 


RESIDUAL  8 


TOTAL  214 


NET  CAPITAL  290 


TABLE  II  t  PRESENT  WORTH  -  0.*N.  COSTS 


1972  _ 1975  .1*40,  1985  _  _  1990  2000  _  .2010  2020 


PUNT 

IA1000/VRI 

0 

0 

0 

24 

24 

34 

12 

12 

SLUDGE 

I 81000/YRI 

0 

0 

0 

I 

• 

10 

IS 

13 

SEWERS 

I  81000/ YR) 

0 

0 

0 

1 

1 

1 

1 

1 

TOTAL 

U1000/VRI 

0 

0 

0 

36 

36 

47 

27 

27 

PRESENT  VALUE 

LT  BEGIN- 

NING  OF  PERIOD 

I  8 10001 

0 

0 

0 

149 

293 

241 

192 

0 

FRF SENT  WORTH 

1810001 

0 

0 

0 

61 

84 

39 

14 

0 

NET  0.*N«  • 

202. 4T4 

TABLE 

in 

*  TOTAL 

PRESENT 

WORTH 

CAPITAL  ISIOOOI 

290 

0.4N. 

1*1000) 

202 

LAND 

ISIOOOI 

79 

TOTAL 

ISIOOOI 

572 

TABLE 

IV  l 

ANNUAL 

COSTS  IS1000/VRI 

1972 

1975 

19*0 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

4ASIN 

30 

30 

30 

30 

30 

PIPES 

21 

21 

21 

21 

21 

TOTAL  0.**. 

0 

0 

0 

36 

36 

47 

27 

27 

TOTAL  ANNUAL 

0 

6 

0 

88 

88 

99 

79 

79 

NOTE  1 
NOTE  2 


ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONOEO  INDEBTEDNESS 
AN  INTEREST  RATE  OP  T  PERCENT  MAS  USED  POR  ALL  CALCULATIONS 


STORMWATER  TREATMENT  PLANT 

CORPS 

OF  ENGINEERS 

-  SURVEY 

SCOPE 

STUDY 

PLAN  C  »  CO-33 

1972 

1975 

I960 

1965 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME  IMG) 

1  V*  STORM  RUNOFF 

0 

1 

2 

3 

5 

7 

8 

8 

ANNUAL  RUNOFF 

0 

27 

54 

67 

61 

108 

134 

134 

SLUDGE  QUANTITIES  (OT/VRI 

S€0 1  HE  NT.  BAS  IN 

0 

39 

7B 

98 

118 

157 

195 

195 

TREATMENT  PLANT 

0 

0 

32 

41 

49 

0 

0 

0 

treatment  scheme  <  storage  plus  treatment  on  land 

SLUDGE  HANDLING  1  PERIOOIC  REMOVAL  TO  LANDFILL  OR  RECYCLE 
STORAGE  BASIN  «  EARTH 

TABLE  I  3  PRESENT  NORTH  -  CAPITAL  COSTS  -  UIOOOl 

PRESENT 


NORTH 

1972 

1975 

1980 

1965 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

103 

250 

75 

PIPES 

1124 

2710 

813 

RESIDUAL  34 

TOTAL 

830 

NET  CAPITAL  1193 

TABLE  II  i 

PRESENT  NORTH  -  O.+M.  COSTS 

1972 

1975 

19B0 

1985 

1990 

2000 

2010 

2020 

PLANT 

<tlOOO/YKI 

0 

0 

0 

9 

9 

12 

4 

4 

SLUDGE 

f f 1000/VRI 

0 

0 

0 

3 

3 

3 

4 

4 

SEWERS 

iuooo/yrj 

0 

0 

0 

13 

13 

13 

13 

13 

TOTAL 

I BIOOO/VA) 

0 

o 

0 

26 

26 

30 

22 

22 

PRESENT  VALUE  AT  BEGIN- 

NING  OF  PERIOD 

( *10001 

0 

0 

0 

107 

197 

186 

160 

0 

PRESENT  NORTH 

1*10001 

0 

0 

0 

44 

58 

2? 

12 

0 

NET  0.*M.  * 

143.422 

TABLE 

III 

:  TOTAL 

PRESENT 

WORTH 

CAPITAL  ($10001 

1193 

0.«M. 

($1000) 

143 

LAND 

($1000) 

6 

TOTAL 

($1000) 

1343 

TABLE 

IV  l 

ANNUAL 

COSTS  M1000/7R) 

1972 

1975 

1900 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

16 

ia 

18 

IB 

18 

PIPES 

196 

196 

196 

196 

196 

TOTAL  0»+N* 

0 

0 

0 

~ 

26 

24 

30 

22 

22 

TOTAL  ANNUAL 

o 

o 

240 

240 

244 

237 

237 

NOTE  I  3  ANNUAL  COSTS  00  NOT  INCLUDE  PRESENT  OUTSTANDING  BUNDED  INDEBTEDNESS 
NOTE  2  3  AN  INTEREST  RATE  UF  7  PERCENT  WAS  USEO  FOR  ALL  CALCULATIONS 


SIORHWAI  Eft  IREATMENT  PLANT 


CORPS  OF  ENGINEERS  -  SURVEY  SCOPE  SIUOY 


PLAN  C  .  CU-SIA458 


19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

STORMWATER  VOLUME 

(MGI 

1  VR  STORK  RUNOFF 

0 

2 

5 

23 

42 

4B 

54 

59 

ANNUAL  RUNOFF 

0 

32 

64 

335 

AOS 

693 

797 

•AT 

SLUDGE  0UANT1TIES 

IOT/YRI 

SEDIMENT.  BASIN 

0 

46 

93 

489 

884 

1011 

HAS 

12A5 

TREATMENT  PLANT 

0 

0 

0 

0 

0 

0 

0 

0 

TREATMENT  SCHEME  : 

STORAGE 

PLUS  TREATMENT  AT  MUNICIPAL  PLANT 

SLUDGE  HANDLING  : 

PERIODIC 

REMOVAL 

TO  LAN0F1LL 

OR  RECYCLE 

STORAGE  BASIN  : 

EARTH 

TABLE  I 

2  PRESENT 

WORTH  - 

CAPITAL 

COSTS  -  1*1000) 

PRESENT 

WORTH 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

RESIDUAL 

BASIN 

203 

850 

A9 

BASIN 

136 

440 

1U 

PIPES 

1996 

8430 

A«5 

PIPES 

88 

300 

119 

RESIDUAL 

41 

TOTAL 

1059 

NET  CAPITAL 

2383 

TABLE  II  1  PRESENT  NORTH  -  0.*M.  COSTS 


19T2 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

PLANT 

IA1000/YR1 

0 

0 

2 

11 

19 

22 

20 

20 

SLUDGE 

1 *1000/7X1 

0 

0 

2 

12 

22 

25 

29 

31 

SEVERS 

U100D/YR) 

0 

0 

IT 

IT 

18 

10 

10 

10 

TOTAL 

U1000/YRI 

0 

0 

21 

40 

60 

44 

T4 

TO 

PRESENT  VALUE  AT  BEGIN- 

. 

NlNf.  Of  PERIOD 

1  A 1000 ) 

0 

0 

127 

207 

44* 

494 

S3T 

0 

PRESENT  WORTH 

($1000) 

0 

0 

74 

86 

132 

T4 

41 

0 

NET  0.*M.  - 

400.044 

TABLE  III  2  TOTAL 

PRESENT  WORTH 

CAPITAL  ($10001 

2393 

0.*M.  ($1000) 

408 

LAND  ($1000) 

9? 

TOTAL  ($10001 

2888 

TABLE 

IV  2  ANNUAL 

COSTS 

1*1 OOO/YRI 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

ANNUAL  CAPITAL 

BASIN 

25 

25 

25 

25 

25 

25 

BASIN 

33 

S3 

33 

33 

PIPES 

240 

248 

248 

248 

248 

240 

PIPES 

21 

21 

21 

21 

TOTAL  0. ♦M* 

0 

0 

21 

40 

60 

66 

74 

TO 

TOTAL  ANNUAL 

0 

0 

295 

314 

389 

395 

402 

60? 

NOTE  1  I  ANNUAL  COSTS  00  NOT  INCLUOE  PRESENT  OUTSTANDING  BONDED  INDEBTEDNESS 
NOTE  2  I  AN  INTEREST  RATE  OF  T  PERCENT  HAS  USED  FOR  ALL  CALCULATIONS 
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SUPPLEMENTAL  APPENDIX 
PLAN  A  TO  LEVEL  1 

This  supplemental  appendix  presents  cost  data  for  Plan  A  only  to 
Level  1  for  comparison  to  the  Plan  A  to  Level  2  cost.  These  two 
costs  when  compared  will  indicate  the  cost  of  achieving  a  higher  water 
quality  (Level  2).  This  illustrates  the  economic  impact  of  the  new 
Federal  "no  discharge"  legislation.  It  is  important  to  understand  that 
the  "no  discharge"  or  Level  2  criteria  is  that  which  has  been 
interpreted  by  the  Corps  of  Engineers. 

This  plan  has  been  done  to  the  same  degree  of  effort  as  was 
performed  to  arrive  at  the  cost  of  Plans  A,  B  1  C  in  the  Technical 
Appendix  Phase  III. 

The  development  of  this  plan  is  the  same  as  Plan  A  to  Level  2 
until  1983-85.  At  this  time,  all  treatment  facilities  would  have  attained 
Level  1  treatment  and  would  be  expanded  as  necessary  at  Level  1  degree 
of  treatment  instead  of  being  upgraded  to  meet  Level  2  standards. 

Both  plans.  Plan  A  to  Level  1  and  Plan  A  to  Level  2,  have  the  same 
facilities  locations.  The  locations  and  degree  of  regionalization  were 
optimized  for  the  Level  2  cost  and  may  not  be,  in  fact,  optimized  for 
the  Level  1  cost  which  has  lower  unit  cost  both  in  capital  and  operations 
and  maintenance. 

Table  SA-1  is  the  same  as  Table  IV- 1*  and  shows  the  municipal-industrial 
wastewater  treated  by  decade.  Table  SA-2  gives  the  sludge  volumes  for 
disposal.  This  is  comparable  to  Table  IV-4;  however,  sludge  volumes 
are  less  for  Plan  A  to  Level  1  because  of  the  reduction  in  the  removal 
of  suspended  solids  and  decrease  in  chemical  additions. 

•All  tables  referred  to  are  in  Appendix  1,  Plan  Formulation  Technical  -  Part  II 


Each  municipal  plant  in  Plan  A  to  Level  1  is  described  in 


Table  SA-3.  Again,  this  table  is  comparable  to  Table  IV-7.  Basically, 
tiie  only  change  is  in  not  upgrading  the  plants  to  Level  2.  Table  SA-4 
shows  the  sludge  disposal  schemes  and  is  the  same  as  Table  IV-10. 

Table  SA-5  gives  the  storm  runoff  volumes.  Again,  the  locations 
and  size  of  the  stormwater  facilities  do  not  change  and  would  be  the 
same  as  described  in  Table  IV-14,  except  the  term  advanced  stormwater 
treatment  plant  is  not  applicable  since  only  Level  1  treatment  is 
provided. 

The  costs  were  computed  using  the  basic  data  as  described  above, 
unit  costs  as  presented  in  Technical  Appendix  Phase  II,  the  same  techniques 
used  in  Technical  Appendix  Phase  III  to  assure  the  comparability.  The 
total  present  worth  of  Plan  A  to  Level  1  is  shown  in  Table  SA-6  compared 
to  the  Plans  A,  B  $  C  to  Level  2. 

TABLE  SA-6 

TOTAL  PRESENT  WORTH 
(In  $1,000  -  Factor  7%) 


Plan 

A  - 

Level 

1 

2,661,759 

Plan 

A  - 

Level 

2 

3,470,500 

Plan 

B  - 

Level 

2 

3,360,600 

Plan 

C  - 

Level 

2 

3,227,500 

•from  Table  V-l 

The  total  present  worth  for  each  municipal  plant  is  shown  in 
Table  SA-7  ai.d  is  comparable  to  Table  V-4.  The  summation  of  the 
individual  plant  worths  with  the  addition  of  the  contingencies,  industrial 
pretreatment,  and  storm  runoff  is  shown  in  Table  SA-8  for  Plan  A  to 
Level  1  as  compared  to  Plan  A  to  Level  2.  (See  Table  V-2,  pg.  V  12,  Plan 
Formulation  Part  II) 


r 


Total  annual  costs  of  Plan  A  to  Level  1  and  Plan  A  to  Level  2 
are  coepared  in  Table  SA-9*.  Capital  expenditures,  annual  capital  and 
operation  and  maintenance  costs  for  each  plant  for  the  1972-2020 
tine  frame  are  shown  on  Tables  SA-10,  11  and  12.  These  are  comparable 
to  Table  V-10.  Tables  SA-13  and  SA-14  compares  chemical  usage  for 
municipal  flows  and  stormwater  flows,  respectively,  of  Plan  A  to  Level  1 
and  Level  2.  Table  SA-1S  compares  electrical  requirements  of  Plan  A  to 
Level  1  and  Level  2.  Table  SA-16  compares  manpower  needs. 


*  See  Table  V-6,  pg.  V  17,  Plan  Formulation  Part  TT. 


TABLE  SA-1 


PLAN  A  -  LEVEL  1 

MUNICIPAL/ INDUSTRIAL  WASTEWATER 
(MGD) 


PLANT 

1972 

1980 

1990 

2000 

2010 

2020 

Lake  Erie 

Cleveland  Easterly 

125.00 

140.00 

148.00 

158.00 

164.00 

172.00 

Cleveland  Westerly 

35.91 

37.14 

39.69 

41.22 

42.75 

45.18 

Euclid 

14.53 

19.11 

24.05 

28.60 

33.63 

37.34 

Rocky  River 

7.14 

11.11 

14.39 

16.77 

19.72 

22.05 

Total 

182.58 

207.36 

226.13 

244.59 

260.10 

276.57 

Rocky  River  Basin 

Lakewood 

17.11 

18.00 

19.00 

19.00 

20.00 

21.00 

Liverpool 

3.08 

6.69 

9.40 

12.24 

15.85 

20.09 

Total 

20.19 

24.69 

28.40 

31.24 

35.85 

41.09 

Cuyahoga  River  Basin 

Akron 

71.00 

84.09 

97.83 

111.33 

129.03 

149.67 

Auburn  Township 

0.17 

0.28 

0.39 

0.53 

0.69 

0.84 

Burton 

0.18 

0.32 

0.45 

0.56 

0.72 

0.91 

Butternut  Creek 

0.24 

0.37 

0.50 

0.66 

0.89 

1.17 

Chardon* 

0.03 

0.07 

0.10 

0.13 

0.17 

0.20 

Cleveland  Southerly 

101.65 

129.24 

182.52 

206.15 

225.21 

234.20 

East  Claridon 

0.08 

0.14 

0.21 

0.31 

0.39 

0.48 

Kent 

5.83 

10.68 

15.93 

20.15 

24.65 

28.41 

Mantua 

0.29 

0.37 

0.47 

0.58 

0.74 

0.86 

Middlefield 

0.77 

1.06 

1.42 

1.72 

2.23 

2.70 

Randolph 

0.20 

0.30 

0.40 

0.50 

0.65 

0 . 75 

Ravenna 

2.05 

3.35 

5.41 

8.53 

10.60 

12. 34 

Troy  Township 

0.09 

0.15 

0.21 

0.29 

0.38 

0.47 

Total 

182.58 

230.42 

305 . 84 

351.44 

396 . 35 

433.00 

Chagrin  River  Basin 

Aurora  Central 

0.22 

0.60 

1.32 

1.73 

2.31 

2.98 

Chagrin  E.  Branch 

0.49 

0.72 

1.00 

1.25 

1.58 

1.95 

Chagrin  Falls 

0.81 

1.35 

2.05 

2.53 

3.08 

3.58 

Fai  mount  Road 

0.07 

0.54 

1.55 

2.14 

2.80 

3.40 

Fowler's  Mill 

0.42 

0.64 

0.88 

1.14 

1.54 

1.98 

McFarland  Creek 

0.18 

0.63 

1.90 

2.66 

3.52 

4.29 

Newbury  Township 

0.33 

0.50 

0.69 

0.90 

1.13 

1.54 

Wi lloughby-East 1 ake 

5.55 

7.92 

11.61 

15.07 

18.96 

22.27 

Total 

8.07 

12.90 

21.00 

27.42 

34.92 

41.99 

Interin  Plants 

20.10 

21.21 

Grand  Total 

413.52 

496.58 

581.37 

654.69 

727.22 

792.65 

*  Chardon  is  treated  out  of  the  Study  Area  and  is  not  costed  in  this  plan. 


TABLE  SA-2 


PLAN  A  -  LEVEL  1 


SLUDGE  VOLUMES  FOR  DISPOSAL 


PLANT 

(Dry  Tons 

1972 

Per  Day  - 

1980 

DT/Day) 

1990 

2000 

2010 

2020 

Lake  Erie 

Cleveland  Easterly 

84.80 

94.98 

100 . 40 

107.19 

111.26 

116.68 

Cleveland  Westerly 

30.88 

31.94 

34.13 

35.45 

36.76 

38.85 

Euclid 

9.86 

12.96 

16.32 

19.40 

22.81 

25.33 

Rocky  River 

3.20 

4.98 

6.45 

7.51 

8.83 

9.88 

Total 

128.74 

144.86 

157.30 

169.55 

179.66 

190.74 

Rocky  River  Basin 

Lakewood 

11.61 

12.21 

12.89 

12.89 

13.57 

14. 2S 

Liverpool 

2.09 

4.54 

6.38 

8.30 

10.75 

13.64 

Total 

13.70 

16.75 

19.27 

21.19 

24.32 

27.89 

Cuyahoga  River  Basin 

Akron 

46.17 

57.05 

66.37 

75.53 

87.53 

101.54 

Aii>um  Township 

0.12 

0.19 

0.26 

0.36 

0.47 

0.57 

Burton 

0.12 

0.22 

0.30 

0.38 

0.49 

0.62 

Butternut  Creek 

0.16 

0.25 

0.34 

0.45 

0.60 

0.79 

Cleveland  Southerly 

68.69 

87.68 

123.82 

139.85 

152.78 

158.88 

East  Claridon 

0.05 

0.09 

0.14 

0.21 

0.26 

0.33 

Mantua 

0.19 

0.25 

0.32 

0.39 

0.50 

0.58 

Middlefield 

0.52 

0.72 

0.96 

1.17 

1.51 

1.83 

New  Kent 

5. 01 

9.18 

13.70 

17.33 

21.20 

24.43 

Randolph 

0.14 

0.20 

0.27 

0-34 

0.44 

0.51 

Ravenna 

1.39 

2.27 

3.67 

5.79 

7.19 

8.37 

Troy  Township 

0.06 

0.10 

0.14 

0.20 

0.26 

0.32 

Total 

124.89 

158.20 

210.29 

242.00 

273.23 

298.77 

Chagrin  River  Basin 

Aurora  Central 

0.15 

0.41 

0.90 

1.17 

1.57 

2.02 

Chagrin  E.  Branch 

0.33 

0.49 

0.68 

0.85 

1.07 

1.32 

Chagrin  Falls 

0.55 

0.91 

1.39 

1.71 

2.09 

2.43 

Fairmount  Road 

0.05 

0.37 

1.05 

1.45 

1.90 

2.31 

Fowler's  Mill 

0.28 

0.43 

0.93 

1.21 

1.63 

2.10 

McFarland  Creek 

0.12 

0.43 

1.29 

1.80 

2.39 

2.91 

Newbury  Township 

0.22 

0.34 

0.47 

0.61 

0.77 

1.04 

Wi  1 loughby- Eas 1 1 ake 

2.29 

5.37 

7.87 

10.22 

12.86 

15.11 

Total 

3.99 

8.75 

14.58 

19.02 

24.28 

29.24 

Grand  Total 

271.33 

328.56 

401.44 

451.76 

501.49 

546.64 

SLUOCI  DISPOSAL 


>!u4gt  dlapoHl  fro*  Chordon. 


TABLE  SA-5 


PLAN  A  -  LEVEL  1 
STORM  RUNOFF 

AVERAGE  ANNUAL  VOLUMES  TO  BE  TREATED 
(Millions  of  Gallons  per  Year  -  MG/Year) 


Tvoe  of  Treatment  Facility 

1980 

1990 

2000 

2010 

2020 

Advanced  Stormwater 

Treatment  Plant 

8,422 

27,302 

34,700 

38,428 

41,260 

Municipal  Sewage 

Treatment  Plant 

6,976 

22,848 

25,871 

28,448 

29,997 

TOTAL 

15,398 

50,150 

60.S71 

66,876 

71,257 

TABLE  SA-7 


TOTAL  PRESENT  WORTH 
(In  $1,000  -  Factor  7%) 


Plant 

Plan  A  -  Level  1 

Plan  A  -  Level  2 

Randolph 

2260 

2609 

New  Kent 

27231 

28328 

Burton 

2559 

2956 

Mantua 

2309 

2767 

Butternut  Creek 

3201 

3730 

Ch&rdon 

258 

241 

East  Claridon 

973 

1208 

Troy  Township 

897 

1127 

Auburn  Township 

2207 

2623 

Ravenna 

13174 

15864 

Aurora  Central 

5696 

6771 

Fai  mount  Road 

5886 

7092 

Fowlers  Mill 

4722 

5545 

Newbury  Township 

2978 

3648 

Chagrin  Falls 

7682 

9020 

Chagrin  East  Branch 

5280 

6154 

Liverpool 

33737 

38221 

Middle fie Id 

5661 

6737 

McFarland  Creek 

9372 

10799 

Akron 

132018 

161575 

Euclid 

35826 

43744 

Lakewood 

32988 

38688 

Rocky  River 

21399 

22687 

Vi  1 loughby-Eas tlake 

19502 

24221 

Easterly 

176860 

221569 

Southerly 

273851 

323350 

Westerly 

81109 

84303 

Interim  Plants 

36818 

36818 

Strip-Mine  Pipeline 

10232 

10232 

TOTAL 


956686 


1122627 


TABLE  SA-9 


ANNUAL  CAPITAL  AND  OPERATION  AND  MAINTENANCE  COSTS 

(In  $1,000  - 

1972 

Factor  7%) 

1980  1990 

2000 

2010 

2020 

PLAN  A  -  LEVEL  1 

Municipal/Industrial 

Capital 

226 

25,432 

44,304 

66,795 

66,329 

65,616 

0  «  M 

30,581 

39,930 

43,254 

4S,918 

51,180 

56,136 

Stora  Runoff 

Capital 

0 

51,991 

63,817 

69,326 

69,303 

69,319 

0  |  M 

0 

7,111 

9,412 

11,217 

12,269 

12,943 

Contingencies 

6,183 

32.634 

42,968 

52.261 

53.377 

54,294 

TOTAL 

36,990 

157,098 

203,755 

235,517 

242,458 

258,308 

PLAN  A  -  LEVEL  2 

Municipal/Industrial 

Capital 

300 

25,600 

60,200 

80,100 

79,700 

79,700 

0  |  M 

31,000 

40,300 

58,300 

63,000 

70,300 

77,000 

Stora  Runoff 

Capital 

500 

53,200 

91,100 

100,500 

100,400 

100,400 

0  «  M 

0 

7,100 

18,200 

22,000 

24,200 

25,700 

Contingencies 

6,400 

33,100 

60.700 

71,200 

72,900 

74.500 

TOTAL 

38,200 

159,300 

288,500 

336,800 

347,500 

357,300 

CAPITAL  EXPENDITURES 
(In  $1,000) 


Ip -Mine  Pipeline  _ 0  900  4QQ  21,000  _ 0  2,000  2  SOO  ?0C  27,700  10,010 


TABLE  SA-11 


PLAN  A  -  LEVEL  1 

ANNUAL  CAPITAL  COSTS 
(In  $1,000/Yr.  -  Factor  7%) 


Plant 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

Randolph 

- 

78 

88 

114 

150 

160 

175 

176 

New  Kent 

- 

1006 

1006 

1006 

1463 

1463 

1463 

1463 

Burton 

- 

68 

105 

134 

209 

228 

228 

228 

Mantua 

- 

71 

82 

82 

147 

158 

174 

174 

Butternut  Creek 

0 

110 

155 

156 

251 

264 

287 

287 

Char don 

- 

- 

29 

29 

30 

30 

30 

30 

East  C lari don 

- 

38 

39 

40 

79 

81 

82 

82 

Troy  Township 

- 

28 

30 

30 

76 

78 

79 

79 

Auburn  Township 

- 

61 

96 

96 

168 

179 

195 

195 

Ravenna 

- 

463 

463 

462 

938 

1039 

1039 

1039 

Aurora  Central 

2 

164 

163 

258 

519 

544 

577 

577 

Fai mount  Road 

- 

229 

259 

261 

500 

526 

559 

558 

Fowlers  Mill 

- 

196 

210 

211 

347 

365 

394 

394 

Newbury  Township 

1 

82 

82 

83 

231 

232 

232 

231 

Chagrin  Falls 

12 

261 

325 

326 

518 

609 

664 

664 

Chagrin  E.  Branch 

1 

197 

252 

253 

385 

'  402 

428 

327 

Liverpool 

- 

1613 

1613 

1920 

2661 

2703 

2751 

2751 

Middlefield 

0 

186 

216 

217 

369 

392 

420 

419 

McFarland  Creek 

- 

491 

525 

526 

762 

791 

827 

827 

Akron 

8 

1492 

1624 

4976 

5236 

8246 

8246 

8246 

Euclid 

- 

686 

708 

714 

1524 

2449 

2448 

2395 

Lakewood 

- 

726 

735 

742 

982 

1707 

1714 

1715 

Rocky  River 

- 

29 

202 

210 

883 

1542 

1551 

1551 

Willoughby-Eastlake 

- 

133 

744 

745 

1210 

1626 

1679 

1679 

Easterly 

- 

2525 

2517 

2526 

3743 

11432 

11432 

11432 

Southerly 

200 

7007 

8734 

10825 

13414 

21894 

21895 

21336 

Westerly 

- 

3316 

3256 

3316 

4802 

4802 

4802 

4802 

Interia  Plants 

2 

1080 

1080 

1080 

1080 

1080 

2 

2 

Strip-Mine  Pipeline 

0 

65 

94 

94 

1627 

1773 

1956 

1956 

TOTAL 


226  22401  25432  31432  44304  66795  66329  65616 


TABLE  SA-12 


PLAN  A  -  LEVEL  1 

ANNUAL  OPERATION  AND  MAINTENANCE  COSTS 
(In  $1 ,000/Yr. ) 


Plant 

1972 

1975 

1980 

1985 

1990 

2000 

2010 

2020 

Randolph 

32 

57 

66 

80 

93 

117 

141 

157 

New  Kent 

487 

713 

916 

1065 

1186 

1494 

1823 

2097 

Burton 

28 

56 

71 

87 

103 

126 

153 

184 

Mantua 

45 

67 

77 

91 

104 

126 

150 

169 

Butternut  Creek 

37 

62 

82 

95 

110 

139 

172 

218 

Chardon 

- 

- 

2 

T 

2 

2 

2 

2 

East  Claridon 

13 

19 

24 

31 

38 

55 

68 

84 

Troy  Township 

14 

20 

24 

31 

36 

50 

65 

7? 

Auburn  Township 

26 

50 

61 

72 

91 

119 

144 

168 

Ravenna 

210 

284 

351 

418 

467 

732 

908 

10.56 

Aurora  Central 

32 

77 

119 

170 

216 

266 

348 

448 

Fairmount  Road 

9 

64 

103 

176 

240 

311 

400 

4  85 

Fowlers  Mill 

66 

108 

132 

147 

158 

192 

252 

326 

Newbury  Township 

52 

82 

102 

117 

134 

163 

198 

271 

Qiagrin  Falls 

107 

172 

225 

257 

303 

359 

435 

512 

Chagrin  E.  Branch 

76 

120 

150 

167 

179 

211 

260 

322 

Liverpool 

298 

576 

782 

872 

922 

1176 

1508 

1882 

Middlefield 

110 

160 

194 

214 

229 

263 

336 

412 

McFarland  Creek 

23 

90 

129 

218 

291 

375 

488 

596 

Akron 

4688 

6158 

6681 

7098 

6105 

6944 

8044 

9327 

Euclid 

1146 

1535 

1740 

1921 

1592 

1893 

2226 

2471 

Lakewood 

1388 

1725 

1771 

1769 

1448 

1448 

1524 

1598 

Rocky  River 

638 

920 

1120 

1228 

1342 

1540 

1782 

1975 

Willoughby-East lake 

264 

441 

657 

807 

1070 

1382 

1630 

1910 

Easterly 

8979 

9517 

10063 

9654 

9206 

9828 

10201 

10698 

Southerly 

7301 

8391 

9502 

10661 

11649 

13118 

14302 

14861 

Westerly 

2621 

2666 

2771 

2804 

2897 

3009 

3120 

329  8 

Interim  Plants 

1891 

2506 

1975 

2306 

2633 

0 

0 

0 

Strip-Mine  Pipeline 

0 

35 

40 

45 

410 

480 

500 

526 

TOTAL 

30581 

36671 

39930 

42603 

43254 

45918 

51180 

56136 

TABLE  SA-13 


CHEMICAL  REQUIREMENTS  -  MUNICIPAL  FLOWS 
(TONS/DAY) 


Chlorine 

Alum 

Polymer 

Methanol 

Plan  A,  Level  2 

1980 

35.7 

23.1 

1.0 

- 

1990 

38.6 

31.5 

1.2 

108.4 

2000 

43.1 

35.2 

1.4 

121.0 

2010 

48.0 

39.0 

1.5 

134.4 

2020 

52.6 

42.5 

1.7 

146.4 

Plan  A,  Level  1 

1980 

35.7 

23.1 

1.0 

- 

1990 

43.0 

28.6 

1.2 

- 

2000 

48.0 

32.0 

1.4 

- 

2010 

53.4 

35.5 

1.5 

- 

2020 

58.4 

38.7 

1.7 

Lime 

133.0 

175.6 

196.0 

217.8 

238.0 


133.0 

162.8 

181.6 

202.0 

220.5 


TABLE  SA-14 


CHEMICAL  REQUIREMENTS  -  STORMWATER  FLOWS 
(TONS/DAY) 


Granular  Powdered 
Activated  Activated 


Chlorine 

Alum 

Polymer 

Methanol 

Lime 

Carbon 

Carbon 

Plan  A,  Level  2 

1980 

2.6 

2.7 

.1 

12.7 

1990 

8.9 

5.2 

.4 

12.6 

27.7 

1.0 

32.7 

2000 

9.6 

5.9 

.5 

14.4 

31.1 

1.2 

41.9 

2010 

10.1 

6.5 

.5 

16.0 

33.5 

1.3 

45.0 

2020 

10.2 

6.7 

.6 

17.0 

34.6 

1.5 

49.9 

Plan  A,  Level  1 

1980 

2.6 

2.7 

.09 

- 

12.7 

- 

- 

1990 

3.6 

3.3 

.12 

- 

16.3 

- 

- 

2000 

4.0 

3.8 

.14 

- 

18.4 

- 

- 

2010 

4.3 

4.2 

.15 

- 

20.3 

- 

- 

2020 

4.S 

4.5 

.16 

_ 

21.4 

_ 

_ 

e 


TABLE  SA-1S 


POWER  REQUIREMENTS,  MEGA  WATT  HOURS  PER  DAY 


1980 

1 990 

2000 

2010 

2020 

Plan  A 

(Level 

2) 

1362 

1788 

2028 

2229 

2414 

Plan  A 

(Level 

1) 

1362 

1548 

1764 

1944 

2105 

TABLE  SA-16 
MANPOWER  REQUIREMENTS 

MUNICIPAL  PLANTS 


Engineers 

Chemists 

Supervisors 

Operators 

Others 

Total 

Plan  A 

(Level 

2) 

40 

20 

70 

210 

670 

1010 

Plan  A 

(Level 

1) 

34 

17 

58 

175 

560 

844 

STORMWATER 

PLANTS 

Engineers 

Chemists 

Supervisors 

Operators 

Others 

Total 

Plan  A 

(Level 

2) 

15 

30 

55 

200 

1200 

1500 

Plan  A 

(Level 

1) 

13 

25 

46 

166 

1000 

1250 

